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I. INTRODUCTION 


Alkmaeon (550-500 s.c.) is said to be the first to place the 
dissection of the animal organism on a scientific physiological 
foundation, and he is also given credit of being the first to show the 
intimate connection of the brain with conscious phenomena believing 
it to be the common meeting place of the senses. 

Aside from the fact that most of the special sense organs are 
located in the head end of the organism we may well wonder if the 
attention of the ancient thinkers might not have been directed to the 
head end by the mannerisms of an individual during the process of 
recall in memory or in constructive thinking where the head is sup- 
ported by the hands, rubbed vigorously to awaken the powers of 
reasoning, stroked for relief, scratched, etc., as well as the subjective 
feelings of tension and discomfort after prolonged mental effort. 

This conception of the brain as being the substance or organ of 
the sensus communus has also been ascribed to Hippocrates and 
Plato, but later Aristotle considered the heart to be the center of the 
senses while the brain he subordinated to the position of a gland 
furnishing lubricating fluid for the eyes. 

Anaxagoras (500-428 B.c.) following the example of Alkmaeon 
studied philosophy by the dissection of animals and actually laid the 
foundation of brain dissection. He supposed the brain to be the first 
organ developed in the embryo, and was the first to mention the 
lateral ventricles. 

From this earliest recorded original scientific attempt there has 
developed through the ages a theoretical network of most intricate 
ramifications which are woven about the names of thousands of noted 
industrious observers who have contributed to the knowledge of both 
normal and abnormal mental phenomena. 

We might with profit consider more of the later historical 
“stepping stones” which have led to our present conceptions of 
mental disease in general, but as this investigation which is about 
to be presented is of considerable length, and deals with a special 
group of mental disorder, we must limit our introductory remarks 
to the present issue. 

The first available record of a scientific post mortem investiga- 
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tion of a case of dementia precox was an observation on the brain 
and other organs by Alquie (quoted by Cramer [1] in 1896) and 
was published in 1844, the chief finding being congestion of the 
grey matter of the brain. In 1877 Jehn (2) spoke of cerebral con- 
gestion, oedema of the brain, increased cerebrospinal fluid and acute 
meningeal changes in connection with cases of acute hallucinatory 
disorder some of which in the light of our present knowledge appear 
to be of dementia precox make-up. 

In 1874 Kahlbaum (3) wrote his classical work on Catatonia or 
“tension insanity’, and his anatomical findings such as cerebral 
hyperoemia, meningeal adhesions and alterations in intracranial 
circulations, were like those of many others of that period. 

The investigation of gross structures of the brain has been per- 
sued by many observers, Holsti,(4) Ball,(5) Marchand,(6) and 
Goldstein (7) being among the earlier exponents, and later special 
attention to particular localities was the order of approach. As 
examples we may quote Klippel and Lhermitte (8) (1907) who 
claimed convolutional atrophies, Obregia (9) stating a decrease in 
amount of white matter and Morse and Taft (10) wrote of lobar 
atrophy of the cerebellum; Mondio (11) spoke of the prevalence of 
asymmetry of the cerebral convolutions, and much discussion was 
raised over the relations between the capacity of the cranium and 
the weight of the brain, Reichardt (12) holding that there was 
practically no difference between brain weight and cranial capacity 
in cases of sudden death in catatonia with or without convulsions. 

Topographic, stratigraphic and special cytological studies of 
dementia precox brains have been carried out by Cotton,(13) 
Southard,(14) Alzheimer,(15) Klippel and  Lhermitte,(16) 
Weber,(17) Orton,(18) Mott (19) and many others, each accen- 
tuating different cytological facts or describing new histopathological 
findings, many of which seemed to show features in common with 
other conditions such as paresis, pseudotumor cerebri, deliria, and 
alcoholic disorders. 

Southard in 1910 in summing up the results of his well known 
investigations stated that the evidence for the organic nature of 
dementia precox was not wholly convincing; as the cytological 
changes were also found in the toxic deliria and in cases complicated 
by severe visceral disease, and the stratigraphic pictures were found 
also in certain senile diseases, quite outside the dementia precox 
group, but he felt that more attention both gross and microscopic to 
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the topographical distribution of these changes might shed more 
light on catatonic and paranoid symptoms, and his later researches 
in this field are instructive, deserving further reference. 

He found morbid alterations in the convolutions of various por- 
tions of the brain, indicating a localization of several groups of 
symptoms. The following summary of his work is of interest. 

(a) The constancy of mild general or focal atrophy in cases 
lasting long enough to yield these. | 

(b) The tendency to exhibition of lesions somewhat more marked 
in the left hemisphere. | 

(c) The preference of the lesions for the association center of 
Fleschsig. 

(d) The point correlation of auditory hallucinations and tem- 
poral lobe lesions. 

(e) Also the same of catatonia and parietal lesions ‘with cera 
flexabilitas especially in the post central. 

(f{) More frequent form of delusional systems and frontal lobe 
disease. 

(g) The possible evidence of a hyperfantasy group with parietal 
correlations. 

(h) Large internal hydrocephalus group with catatonic and hal- 
lucinatory correlations, rather than delusional. 

Pertaining to the so-called dementia precox group there are 
some well established facts to which investigators are agreed. 

(a) The high incidence of pulmonary and other forms of tuber- 
culosis among these cases. 

(b) The important part played by heredity. 

(c) The majority of onsets occurring early in life. 

(d) The presence of a strong constitutional basic factor which 
at different times has been classed as anatomical, chemical, metabolic, 
glandular, etc. Later in this presentation we shall discuss these facts 
at some length, and after the analysis of our new material an attempt 
at correlative adjustment of the theories will be made. ~ » 

In studying the material from autopsies on the mentally dis- 
ordered during the past eight years, I have been impressed by the 
frequency of developmental and acquired peculiarities in the cir- 
culatory and glandular systems of this particular reaction type. This 
led to an investigation of the records of my own material as well as 
that of others, in order to determine the degree, if any, of anatomo- 
pathologic characteristics found in this group—which would differen- 
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tiate it from another, and at the same time be free from the time 
worn, but just criticism which has been launched against every re- 
search in the organic realm of this mental disease, viz: the effects 
of the associated chronic visceral disease which is tuberculosis in 
from 70 to 80 per cent of cases, and some other chronic affection in 
the majority of the remaining 20 per cent. 

After studying several hundred cases it became very apparent 
that one of the chief differences from the anatomical standpoint 
between this group and other mental disorders was located in the 
circulatory and lymphatic systems, and evidence was found indicat- 
ing that this difference was perhaps a fundamental one, that is a 
part of the organization at birth not acquired unless very early in 
life and not the product of nor influenced profoundly by prolonged 
visceral disease. 


Il. THE CIRCULATORY ORGANIZATION AS AN OR- 
GANIC COMPONENT IN THE DEMENTIA PRECOX 
STATES 


In the physical sizing up of dementia precox patients there are 
objective signs formerly recognized as valuable such as alterations in 
the deep reflexes, increased early in the disease, diminished or absent 
in the later stages, irregular pulse, tachycardia, in some instances, 
in others a slow pulse, excessive temperature variations and marked 
salivation. 

Ocular symptoms have also been described. Tyson and Clark (20) 
mention eye syndromes peculiar to dementia precox, examples of 
which are changes in the disks, pupils, visual fields, and a corneal 
sensibility and in acute cases frequently dilatation of the pupils con- 
trasting with the late stages showing spasticity, inequality, irregu- 
larities and changes in the light reflex. 

Others have described peculiarities of the skin such as hyper- 
hydrosis, subnormal surface temperature, altered dermatographia and 
cyanosis. Because of its direct dependence on the circulatory system 
cyanosis deserves further consideration. 

In this connection, Cornell (21) studied 241 patients and found 
that 78 per cent of the number had cyanosis of the extremities vary- 
ing from a mild degree to an extreme dusky purple, which was often 
noticeable elsewhere on the skin, particularly over the upper back, 
face, and lips. The presence of cyanosis was inconstant varying 
from day to day. 

From Cornell’s record catatonic cases showed cyanosis in 90 per 
cent, hebephrenic in 75 per cent and paranoids in 50 per cent, while 
in only two out of thirty cases of manic-depressive insanity was this 
phenomenon observed. 

Some consider cyanosis to depend upon a low blood pressure, 
while Pighini (22) believes it to be caused by a destruction of nucleo- 
protein produced by some as yet unknown agent. Sano (23) believes 
cyanosis to be due to interference with the skin vasomotor nuclei 
which he locates in the anterior horns of the cord. The cyanosis of 
the extremities corresponds to the congestion of the optic disks due 
to dilatation of the veins which Tyson and Clark thought to be due 
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to a toxin of metabolic origin, because of its similarity to the toxic 
amblyopia of tobacco and alcohol (a vascular poison which leads to 
degeneration of nerve elements). 

From time to time abnormally small hearts have been described 
in general medical literature, and Professor Carl Rokitansky (24) 
of Vienna, whose experience in morbid anatomy was probably the 
greatest in all medical history, made observations on abnormal small- 
ness of the heart and stated that the condition might be either con- 
genital or the result of atrophy from brain disease, but that abnormal 
smallness from either of these causes is of by far less frequent 
occurrence than excessive size. He remarked that abnormal small- 
ness of the circulatory system was not infrequently connected with 
retarded development of the sexual organs. 

He differentiated aplasia from atrophy as we do at the present 
time. Since in atrophy is found a shriveling of the pericardium, a 
faded reddish brown, relaxed, easily torn heart muscle, and a promi- 
nence of the coronary vessels which present an unusually tortuous 
course. 

In the condition known as “status lymphaticus”’ among other 
anatomic features to be discussed later, the aplastic heart and aorta 
are the most striking features at autopsy, the organ being distinctly 
undersized and the aorta, thin, delicate, and notably hyperelastic. 
According to Ewing (25) there are no systematic data on the weight 
of the heart in status lymphaticus. 

Table I is compiled from various authors, for information regard- 
ing the weight of the “normal” or average heart. 


DPABLE- I 


SHOWING WEIGHT IN GRAMS OF AVERAGE HEART 


Author Male Female Remarks 
Wadsworth? ............ 190-920 150-790 Mean 340 grams. 
Grey’s Anatomy ........ 300-360 240-300 Proportion to body 


weight—Males 1-169 
females 1-140. 


* Wadsworth, W. S. Post Mortem Examinations. W. B. Saunders Co., 
Philadelphia. 

In 100 males studied by Dr. Wadsworth, 81 hearts weighed above 285 
grams, and 65 above 300 grams, with only 3 below 200 grams. In 100 
females, 70 weighed above 250 grams, and 54 above 300 grams, while only 
7 weighed below 200 grams. (The ages of these individuals ranged from 
20 to 80 years.) 
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Author Male Female Remarks 

Hamilton (26) 2225 300-480 210-465 Personal observation in 
13 years experience. 

; Stengel (o7) “Sees 300 250 

Coats: (28)) 300-330 270 

Arnold. (eo) 2a 290 260 
Stitt::(30) 42 eee 270-360 250-280 Results taken after 
- comparison of many 
sources of informa- 

tion, 
WVierordt (rt) 22 313 310 


The differences in the material used for comparison, racial pecu- 
liarities, and in the sizes of the groups studied probably are account- 
able for the variations in the upper and lower weight margins of 
these and other investigators, but the statistics are sufficient to allow 
one to consider the normal adult heart in the male to average about 
300 grams and in the female to weigh about 260 grams. 

The influence of several diseases on the size of the heart has been 
worked out by a few pathologists, the latest investigation of which 
I am aware being that of Tallqvist (32) of Helsingfors, reported in 
August, 1921. 

In Table II are the heart weights found in a few chronic diseases. 
The percentage of abnormally small organs is lower than one might 
expect in these emaciating conditions. 


TABLE II 
TALLQvVIsT’s OBSERVATIONS ON HEARTS 
No. of Normal Above Abnormally 
Cases Condition Size Average Small 
99 Tuberculosis 4270 36% 22% 
114 Cancer 50% 19% 22% 
12 Diabetics 4270 33% 25% 
Hirsch (33) 133 Tuberculosis 53% 4370 47 


These percentages should be kept in mind while considering the 
material which I am about to present, and particularly the relation 
of the number of hearts abnormally small in the tuberculous groups 
in order to have a basis for comparison as the developmentally small 
or aplastic heart is one of the principal features of this investigation. 

The bulk of the material for this work was obtained from the 
results of 4400 post mortem examinations on the mentally disordered 
at Saint Elizabeths Hospital, some 400 of which were performed 
personally or under personal direction, and in addition a smaller 
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group of autopsies on colored insane numbering 150 also personally 
performed. 

‘The first recorded autopsy at Saint Elizabeths was in 1884, and | 
since that time several pathologists have filed the results of their 
observations. These records were studied with the object of select- 
ing all cases of mental disease of the psychic constitution now. known 
as dementia precox and to study the remarks made by the examiner 
on the circulatory system. 

The preliminary separation of the cases of dementia precox from 
others among approximately 5000 cases was not easy, particularly in 
the first 2000 where the older classification terms were still in use, 
but. by eliminating the senile dementias, arteriosclerotics, cerebral 
lues, paretics, imbeciles, and epileptics there remained a group com- 
posed of chronic dementias, terminal dementias, chronic and acute 
manias, chronic and acute melancholias and secondary dementias, 
from which a number were taken for this study. 

Let it be kept clearly in mind that these cases of dementia precox 
have been accepted for this study only on condition of absence of 
organic brain disease, and above all that they be of a mental make-up 
the diagnosis of which would not likely be in question by a body of 
experts, in short cases of doubtful reaction type and where disagree- 
ment has occurred as to diagnosis, were not included. 

Since our studies to be published in a series have shown con- 
clusively that “paranoid dementia precox”’ is of distinctly different 
constitution and probably should not be classed with the “ precox ” 
group, in this investigation the term “ dementia precox ” applies only 
to the so-called “ hebephrenic”’ and “ catatonic” types. 

After the cases were selected observations were made on the age, 
color, sex, principal lesions, lethal lesion, and on the general condition 
of the circulatory system with the weight of the heart.. 

Six hundred and one cases were chosen and because of the 
incidence of tuberculosis have been grouped for study as follows: 


9? 


Group I, White males with tuberculosis. 

Group II. Colored males with tuberculosis. 
Group III. White females with tuberculosis. 
Group IV. Colored females with tuberculosis. 
Group V. _ White males without tuberculosis. 
Group VI. Colored males without tuberculosis. 
Group VII. White females without tuberculosis. 
Group VIII. Colored females without tuberculosis. 
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Comparative Table III has been arranged to show the heart 
weight in grams, the duration of the psychosis, and the ages at death 
of the various groups. It is obvious that the study of this rather 
large group of material would necessarily include a few cases of 
compensatory cardiac hypertrophy, the addition of which raises the 
average weight of each group, thus necessitating the formulation of 
Table IV to emphasize the fact that a great majority of these hearts 
(over two-thirds) are smaller than the average, and also, that the 
aortas and branches are unusually small. 


TABLE IV 


SHOWING STATE OF HEARTS AND AORTAS 


Number of Hearts Number of Aortas 
Below Average 

Groups Average and Above “Aplastic” “ Diseased” “ Normal” 
I (315) 212 103 100 79 136 
ET (73) 55 18 26 18 20 
III (34) 26 8 12 6 16 
IV (45) 44 I 17 4 24 
V (88) 58 30 30 22 36 
VI (17) 9 8 4 4 9 
VII (10) 9 I 5 ) 5 
VIII (10) 17 2 10 3 6 
Total (601) 430 171 204 136 261 

TABLE V 


PRINCIPAL LESIONS IN THOSE FREE From TUBERCULOSIS 


Group V: White males: 


Ree ER SRNR ace ces asec e edna canecsocntennearnnacihcosronsnenteese 27 
Berea RR REINA eG eae le caste n cao cd eran ocancteten cannes tupedlacaocnecevecnnyeene 14 
FPS TmN NYSE Aap VpmPR eA 8 VC ACN ear feet c eae ck sce fvacana<gacvensnacssnott costae =curvonucn dace 5 
TP pukiedonieny? schoteyey (SRG sue Ann Sopa es ey ae I 
SW eu rab Tec it I ISCASE: lesc.ceeeccssacnd Cosuctastetndetacanccenosaestpenceceaccneseteceoeee 2 
Ole ARTO Re iecedacowace os serene ceteoeecer-cnareeversaenninsns Re ephry ofthat ken dvaterserscneSesinen 3 
eS es boas. aaa cisiavsaannugat-daneeSinssecdecesuentacsanveteuceentn fe) 
(SSR della, Ses San eee 7 Bee ae I 
Rete CVIATICMCATCINONIA preciciecscocacd ocd). sac oeend censure cdenccaceceanveceree I 
Gigukbete. (aieemne tobe)” Ne: Bee Soe ice a ee nae ene el ae a a 2 
Prete ATC UMC A LCIU ONL beck oarg ccden scssh ec tntadeve suck state ceaacn; <tecd-tacnducccecoceeceuene 2 
verte tenis islet STS meee ne ae ee ee A re eS ecdapeenacucees 4 


Hemorrhagic jaundice 
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Group V: White males—continued: 


Septicaemia i iin eae A eee 2 
Status lymphaticus: ::.J\.. coe) ee eee ene I 
Hodgkin’ S:diséase <.2 55s stir sacked Ste sen mae ee I 
Acute intestinal ‘obstructionin. cane eee 4 
Ulcerative: colitis 2.0.5.0 2c ee ee eS I 
Acute. peritonitis: J.25......12 35) ee ee I 
Lead. poisoning « :.. i, oko cee I 
General syplitlis © 2.32254 ce cee eee ee 2 
Arteériosclerosis : (general). ae eee I 
Cerebral hemorrhage *_....2.... 7.2 eee 2 
TVotall it cickn eed tg eee es 88 
Group VI: Colored males: 
Lobar pneumonia «22s... 40.2500 ee ee eee 6 
Bronchopneutionia  22..2..2.2.55 oe ee ee eee 2 
Valvular hheart- disease: 25 ctr 2 
Suicide’. (hanging) 23... eee 2 
Acute peritonitis .222..2..42. 2.32 eee I 
Pancreatic carcinoma: 25.5 ee eee I 
Aortic..thrombosiss cesses 25 eee ee I 
Uleerative * icOlttis: sccect Sap Ae ee eee ee I 
Detmatrophic- syphilis 2... S22 ee ee ee eee I 
Total olscce 2c ee 17 
Group VII: White females: 
Lobar pneumonia .2.5. 2 eee ee ee ee 2 
Brotichopnetimomiay <2 eree  ee  ee ert 2 
APPEnGiGitis:) | Ses cecee ae ee ee oe ee eee a ng I 
Pulmonary. inGaectson oscscse se sete eee ee I 
* Gastric: CAYCIIOMNIA: :.oorce conn seccenpec were neces eed eens aces teres eee I 
Gas poisoning 2-2. sees alate cee Sipe ceana ded eaves cemecevnasie travers ey 
Ulcerative :COlitis: ince, eee pee ere ee eae a ne I 
Acute ititestinal: obstruction: cai ceececee eee eee I 
Total ncaa Eee eee ct See a 10 
Group VIII: Colored females: 
Uren oic.eo cessed hac bacinta scien lee ree oe ee 4 
Lobar pmevirmomiay one. cc cpes toes ccc tara ac cag over ssa s aioe tena 4 
BronchoOpme uri ten coc aee ete ce oe eae eoceoce ee ceae emer memeeee none eam 4 
FLEQUtexitis: -2.csiccdecon sven’ heeice. thease ssoeee Peete see Steen a Ba a re I 
eric ard rts) coer eee eet re arene eens fer a Oe ae ede eee ener eee I 
Typhoid 2a sc sic seocccensee senso ctedonee skewer ane ta teee irs eager ale a lesa ees I 
Gatch eh gu lo) « MPeee MammMMnmnNE ee eS Steet ce aS ec rhy eta ee BAe ocerars I 
Post Operative s-cccccccsiieccs tevaed taecuse tie von otaNsl seeteare tater en wee enentaneeens nec I 
Cardiac, decompemsatioin eco eescescaeccevcree caresses tut cceeer, pene eennee eee ere 2 


12 CONSTITUTIONAL FACTORS IN DEMENTIA PRECOX 


It will be observed in Table IV that out of six hundred and one 
cases of dementia precox, two hundred and sixty-one aortas were 
classed as “ normal” by the examiner. Judging from my own past 
experience this term “normal” indicates many cases of aplastic 
circulation. Since the aplastic aorta shows no lesions, is very elastic, ' 
and not thickened, the pathologist often overlooks the small size, 
particularly if measurements in relation to the size of the body are 
not taken. 

In Table V it will be seen that in those groups not affected with 
tuberculosis the lethal lesions are represented by a great variety of 
acute and chronic conditions. By comparing these groups with those 
having tuberculosis (Tables III and IV) it will be noted that there 
are practically no connections between the associated terminal disease 
and the aplastic circulation. 

Chronic exhausting disedses produce some atrophy of the heart 
muscle, thus causing general diminution in size and a loss in weight, 
but here the pathologic differentiation between atrophy and aplasia 
is not difficult and one also has the size and condition of the aorta and 
its branches as additional aids. 

In Table VI the author has made an attempt to compare the heart 
weight in some of the representative groups of psychoses utilizing 
only those cases on which the autopsy was personally performed and 
subject to fairly uniform interpretations. Here it may be seen that 
the average heart weight of the dementia precox group contrasts 
greatly with all the others excepting the paretic group regarding 
which some interesting material will be presented in the second study 
of this series. 

Some of the major ductless glands, viz: pituitary, thyroid, pan- 
creas, adrenals, and gonads were examined macro and microscopically 
in a large number of cases, and after a few concrete cases of the 
dementia precox syndrome have been presented below, a discussion 
of the important findings and correlations will be attempted. 
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III. CASE SUMMARIES ON’ “HEBEPHRENIC” TYPES 


The following illustrative cases’ were not selected on the basis of 
a circulatory and glandular deficiency, but they constitute all of the 
“precox ” material subjected to autopsy during an eight months 
period. The autopsies were performed with unusual care and de- 
tailed records were made, but space will allow only for a brief 
account of the positive or significant relative findings. Organs and 
tissues not mentioned were considered “ normal” or average. 


Case I. African, male, age 32, single, bell boy. Mental Diag- 
nosis: Dementia precox (hebephrenic type). Duration of Psy- 
chosis: Two and one-half years. Pathologic Diagnosis: Dissemi- 
nated tuberculosis. 

CLINICAL Notes 


Family History: Unobtainable. 

Personal History: ‘The patient was totally illiterate, and claimed 
forgetfulness for the past events of his life, but said that he had 
worked in hotels for years as a bell boy, waiter, and porter, never 
staying in one place for more than a year. He also said that he had 
been a hobo, and was once in prison for fighting. He was unable to 
give an account of his first heterosexual experience, denied perverted 
sex practices and venereal disease. He drank occasionally, gambled 
freely, and attended church. 

Present Illness: No very definite history of the character of 
the onset of the present trouble could be obtained, but he said that 
a short time before admission while asleep someone (probably a 
woman) put something of a poisonous nature into his stomach mak- 
ing him sick and dizzy. 

On admission (February, 1918) he stated that he was a white 
man and that someone had put coloring matter in his skin, and also 
had “doped” him. He was quiet, sat idly about with his hands on 
his face and with eyes closed. He soon became troublesome to the 
nurses suggesting dancing and erotic activities. 

Since it was impossible to arouse his interest, a mental examina- 
tion was carried through with great difficulty and he constantly asked 
to be sent to a “ home for white people”. He has heard God talking 
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and also other voices discoursing on religion. He was persistent in 
an idea that he was born white and accounts for his “kinky” hair 
by stating that he was the “runt” of the family. | 

Physical Examination: Negative with the exceptions of a trans- 
verse pubic hair distribution and a moderate atrophy of the left 
testicle. Laboratory examinations were negative, however, after 
about a year’s residence at the hospital he developed the physical and 
laboratory signs of pulmonary tuberculosis and also an anal fistula 
which gave off a very offensive discharge. He failed rapidly, and 
died in extreme emaciation. 

Necropsy Findings: The body was extremely emaciated, and 
the skin over the entire surface was very dry, scaly, and covered 
with small fissures. 

The peritoneal cavity contained 300 c.c.’s of thin straw colored 
fluid, the pericardial sac 100 c.c. and the left pleural cavity about 
200 c.c.’s of fluid. Both lungs were filled with fibrocaseous tuber- 
culous lesions and small cavity formations. The heart weighed only 
160 grams, was very pale and the ventricle walls thin, the valves 
were normal. The aorta was small, smooth, thin, and elastic. 

‘The brain weighed 1250 grams and was not remarkable except- 
ing for some developmental peculiarities in the convolutions. i 

Other findings were: (1) Tuberculous peritonitis. (2) Tuber+ 
culous enteritis. (3) General tuberculous lymphadenitis. (4) Fatty 
alterations of the heart, liver and kidneys. (5) Fibrosis of the 
testes. , ae fi | 

GLANDS OF INTERNAL SECRETION 


I. Pituitary: Grossly, not remarkable. 

Microscopic: The anterior lobe glands were small and dense 
with much fusion of acini which in general were not very well defined. 
The acidophilic cells were in great predominance, but the few baso- 
philic ones were unusually full of dark granules. The pars inter- 
media was very irregular in distribution and showed hypertrophy of 
the cells, with strands of cells extending far into the posterior lobe 
and an unusual amount of darkly stained colloid substance. 

The posterior lobe presented a patchy sclerosis and numerous 
deposits of brown pigment. 

II. Thyroid: Was described as diminished in size and fibrous 
in texture. 

Microscopic: The capsule was thickened with a high content of 
fibroblasts and lymphocytes, and through the entire gland patches 
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of dense interstitial overgrowth were noted. In these structures 
there was a marked increase in collagen and a considerable increase 
in elastic tissues in and about the blood vessels. 

Heavy bands of connective tissue divided the substance of the 
gland, but there was not the remarkable reduction of the amount of 
colloid as seen in most of the other cases of this group. Most of the 
follicles were filled with a heavily stained colloid which in patches 
was heavily laden with an overgrowth of epithelial cells which were 
large, round and deeply stained. 


Ficure I. (Case I) Photomicrograph (Low Power) showing an island 
of accessory adrenal tissue in the periadrenal fascia. 

_ II. Pancreas: The pancreas was of small size, very pale and 

much softened. 

Microscopic: The substance was well lobulated by fibrous tissue 
and in patches evinced a dense fibrosis, but on the whole the lobules 
were small, very compact and retained excellent staining properties. 

Most of the islands reacted to the acid stain, were very small, 
composed of but few cells and were surrounded by thickly cellular 
connective tissue. 

IV. Adrenals: These glands were increased in volume, present- 
ing a pale, edematous cortex from acute terminal swelling. The 
medullary portions appeared normal. 
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Microscopic: The capsules along with the outer cortical zone 
were densely fibrosed. The cells of the cortex were numerous, very 
small, cloudy, heavily stained, and the zonal layers were not distinct 
(Figure II). The zone of Elliot was present and very acid in 
staining properties, and many free hemorrhages were seen in the 
inner cortex bordering on the medulla. 

In some of the serial sections a small accessory mass of adrenal 
cortex was noted in the periadrenal fascias. (Figure I.) 


Ficure II. (Case I) Photomicrograph (Low Power) of adrenal cortex: 
showing the dense arrangement of small narrow acini composed of 
small sized cells. 


The medullary substance was greatly widened, hemorrhagic, con- 
gested, very cellular and very densely fibrotic. There were a few 
cortical inclusions and a large number of well preserved ganglion 
eells. The vessels were very numerous and filled with blood. 

V. Gonads: The left testicle presented an encysted hydrocele 
of the tunica vaginalis, and was atrophied showing extreme fibrosis. 
The right testicle itself was atrophied and fibrous. 

Microscopic: The interstitial tissues were markedly increased 
and very cellular with the basement membranes of the acini irregu- 
larly thickened (Figure III), usually this thickening was more pro- 
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nounced at the poles of the acini, but occasionally the centers were 
fibrotic. The tunics were all greatly widened. 

The numbers of the acini were reduced by one-half, and the re- 
maining ones showed practically no functioning of the few sertoli 
cells and total absence of spermatozoa, the centers of the tubules 
being filled by interlacing fibers from marginal fibroblasts: Cells of 
Leydig were difficult to find. 

Comments: The life of this individual shows maladjustment 
with an early arrest in development at the level of savagery and 


\ 


Ficure III. (Case I) Photomicrograph (Low Power) showing primary 
testicular scleroses with atrophy and fibrosis of tubules. 


inability to stick to an occupation, from an early period until his 
commitment to an institution for the mentally disordered. The 
“white man” complex is too well known to psychiatry for special 
comment here. . 

The onset of the acute trouble which was accompanied by “ sick 
and dizzy ” feelings in the “ stomach” may well have been symptoms 
of an adrenal disorder. The acute condition was of comparatively 
short duration terminating in an early death from general tuber- 
culosis. 

The extremely small heart, with the small smooth thin aorta, the 
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fibrous thyroid, with its disorderly epithelial proliferation; the in- 
fantile adrenals with an accessory gland, and lastly the aplastic tes- 
ticles with absence of functioning acini compose the syndrome which 
is characteristic organically of the hebephrenic and catatonic divi- 
sions of dementia precox. 


Case II. Filipino, male, age 30, single, sailor. Mental Diag- 
nosis: Dementia precox (hebephrenic). Duration of Psychosis: 
Six years. Pathologic Diagnosis: Chronic ulcerative pulmonary 
tuberculosis with secondary tuberculous peritonitis. 


CLINIcAL Notes 


Family History: Patient had no knowledge of his grandparents, 
but stated that his father was an alcoholic who died of a fever at the 
age of fifty—his mother also used alcohol to excess, and died at the 
age of forty-seven from-smallpox. He thought his brothers and 
sisters’ were all healthy. 

Personal History: His father was often drunk and abused the 
children to the extent that their home life was unhappy. He attended 
school regularly up to the age of seventeen-when he enlisted in the 
U. S. Army from which he received his discharge after three years, 
and was given an excellent character. He denied sexual perversions 
and the use of drugs, admitted gonorrhea and syphilis and drank 
moderately. He enlisted in the U. S. Navy in 1914. 

Present Illness: In 1915 he began to act strangely and gave 
expression to delusions of persecution, believing that people were 
trying to kill him, but since admission to this hospital he had been 
very quiet and orderly, but was very difficult to understand as his 
answers were in monosyllables and given in a low whisper. He 
claimed that he still heard voices, but was no longer afraid because 
the voices did not threaten him. He became very seclusive with no 
insight into his mental difficulties, but was still fairly accessible. 

’ Physical Examination: A well developed young man, 5 feet 
8 inches, weight 140 pounds and apparently without physical de- 
formity. Skin rather moist and elastic, but exhibiting macular rash 
over the chest and arms—otherwise normal. Wassermann reaction: 
negative. 


PROGRESS OF CASE 


The patient remained seclusive, sitting about the ward uninter- 
ested in transpiring events. He was very shy, seemed to suffer 
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hallucinations and thought that his trouble was largely due to a 
venereal disease from which he suffered previous to his admission. 
He was at all times neat and tidy. He did some work in the laundry 
and was fairly efficient at first, but he began to attend infrequently 
and finally stopped altogether. From then on he began to dement 
rapidly, being somewhat untidy, more seclusive, and very stupid. 

In 1920 he developed acute symptoms of pulmonary tuberculosis, 
the X-ray taken at the time showing conclusive evidence of fibrosis 
in the left side. He rapidly deteriorated physically and mentally, and 
died in that year. 

Necropsy Findings: The body had a fair sized skeleton with 
particularly large joints and a skin which was dry and very tough. 
The head was relatively large in size and somewhat asymmetrical, 
the right parietal bone being developmentally depressed. The skull 
was thin; brain weighed 1440 grams and was moderately congested. 
The convolutions were all well defined and the brain appeared normal 
throughout. The specimen was so excellent that it was set aside for 
dissection purposes to be used for instruction in anatomy. 

Heart: Weighed only 250 grams and the ventricle walls were 
very thin, the muscles showing separation of fibers. All cavities were 
filled with large casts of blood. The valves were normal excepting 
the aortic which was much smaller in size than usual. The aorta 
was extremely small, being hypoplastic throughout with thin elastic 
walls showing only occasionally a speck of fatty alteration. All 
branches of the aorta were thin, hypoplastic and hyperelastic. 

Lungs: - Were tightly adherent throughout and the pleura largely 
obliterated by tuberculous granulation tissue, the lungs being a mass 
of conglomerate tubercles. There was also a large abscess in the 
pectoral muscle of the right side which contained half a pint of thick 
pus and communicated with the lung below through a fistula in the 
third intercostal space. 

Other interesting features were: (1) Tuberculosis of the liver 
and spleen.. (2) Tuberculosis of the kidneys. (3) Tuberculous 
ulcers of the intestines. (4) Ancient rectal fistula. (5) Generalized 
tuberculous lymphadenitis. 


GLANDS OF INTERNAL SECRETION 
I. Pituitary: This gland was situated in a wide open fossa 
which, however, was very shallow. The anterior lobe was wide but 
flattened, giving the appearance that there had been some pressure 
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extended upon its superior surface. The posterior lobe was small 
and partially liquified. 

_ Microscopic: The anterior lobe exhibited very few unusual 
features excepting some flattening of the acini. The cells stained 
normally. 

The pars intermedia and the stalk contained a large amount of 
colloid, while the posterior lobe was densely fibrous and showed an 
abundant pigment deposit. 

II. Thyroid: Both lobes were very small and dark in color, the 
substance throughout being overgrown and replaced by connective 
tissue with practically complete loss of colloid substance. 

Microscopic: The thyroid preparations showed an unusually 
dense stroma throughout, the basement membranes of the acini being 
wide and displaying hyaline changes. Many acini had collapsed and 
colloid was in general extremely deficient. The chief cells were 
small, round, and heavily stained. 

III. Pancreas: This gland was rather large, but appeared 
normal throughout. ' ; 

Microscopic: There were no remarkable interstitial changes, the 
principal alterations were of a secondary acute nature. 

IV. Adrenals: These glands were not more than half the nor- 
mal size, and were relatively narrowed, showing exhaustion of the 
cortex which was irregular, thin, and discolored, the left adrenal 
presenting a tuberculous patch 5 mm. in diameter in the cortex. The 
medullary portions, however, appeared of the normal gray color with 
a solid consistency. 

Microscopic: The cortex of the adrenals exhibited diffuse 
fibrous productive changes with localized patches of dense fibrosis. 
The capsules were greatly thickened and contained a few accessory 
islands of cortex. There was much fatty degeneration of the central 
cortical zone and also many hypertrophic cortical whorls of cells 
which were apparently compensatory to inadequacies of the glands 
in other portions. One tuberculous area was discovered. The 
medulla was not altered, but was abundant. 

V. Gonads: The testicles were very small, soft, and tubules 
were undeveloped. 

Microscopic: Sections of these testes showed a complete arrest 
of spermatogenesis in the thickened fibrous tubules which were few 
in number and exhibited a single layer of flattened, heavily stained 
cells. Very few clusters of Leydig cells were encountered. 
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CoMMENTS 


This patient was a foreigner brought up in an unhappy home 
environment, and was often abused by a drunken father. His mother 
also was alcoholic. After coming to the United States he apparently 
was unable to adjust to the new conditions, and developed the usual 
schizophrenic mechanism. The small heart, the aplastic circulatory 
system in connection with the regressive atrophy of the testicles and 
adrenals as well as the thyroid deficiency makes up the constitutional 
organization which allows for the full development of the mental 
disease and of the final rapid advance and termination of the tuber- 


culosis. 


Case III. Danish, male, age 26, single, soldier. Mental Diag- 
nosis: Dementia precox (hebephrenic). Duration of Psychosis: 
Five years. Pathologic Diagnosis: Disseminated tuberculosis. 


CLINICAL NOTES : 


Family History: Father’s father was a cooper; born in Sweden, 
and died of chronic alcoholism. Mother’s father was a cooper born 
in Denmark, and was always healthy, died at the age of seventy-two, 
cause unknown. Father’s brothers all drank heavily. One cousin in 
insane asylum. Five sisters. One sister “‘ lost her mind ”’ in United 
States and was taken back to Denmark where she recovered. Patient 
thinks this sister was only a half sister and that she was born before 
his mother was married. Another sister had “ fits”. He had three 
brothers ; two were twins; one of which was stillborn, the other died 
after five months. One brother still living. Mother was in an insane 

‘asylum for one year for nervous disease precipitated by her hus- 
band’s failure in business. Father was a cooper who drank heavily 
and was cruel to his family. 

Personal History: Patient was born in Skals, Denmark, 1894. 
Had measles and mumps during childhood and gonorrhea at Manila 
five months prior to admission to hospital. He did not take the 
venereal prophylaxis because he was drunk. Thinks “the clap” 
went up into his bladder and made his “ insides rotten”’. When six 
years old he fell down striking his forehead and was unconscious 
for a while. Started to school at the age of five years, reached the 
seventh grade, but stopped at fourteen because he could not get along 
with his teacher who said he was the poorest pupil in his class. He 
got along poorly at home and his parents “thought he was no 
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good”. He never committed a crime, was never in a reform school, 
but his father threatened to send him to such an institution. He 
was arrested in Auburn, California, for drunkenness and put in jail 
over night; said they picked him up out of the-gutter. He gave a 
history of having worked at numerous occupations, admitting that he 
was never contented at one job for more than a few days at a time; 
never was discharged by employer, but always ran away before em- 
ployer had time to discharge him. He enlisted in the army because 
he was “broke”. He had been insubordinate as a soldier, but had 
been tried only once because he was considered mentally irrespon- 
sible. His comrades said that he had acted queerly ever since he had 
been with his company. 

Present Illness: The patient was admitted to an Army hospital 
from a guard house upon his own request at which time he com- 
plained of dizziness, and pains in neck and back of head, and said 
that everyone in his company wanted to fight him. This was the 
first intimation that he was mentally unbalanced, though that fact 
had probably occurred to others, for the next day a note came to 
the hospital from the patient’s company commander asking that he 
be examined as to his mental condition. Other prisoners stated that 
the patient would get up during the night and attack them without 
any provocation. 

When admitted to the army hospital he was disoriented for person 
and only partially oriented for time and place with no insight into 
his condition. Hallucinations and delusions of persecution were 
very marked—always imagined someone was trying to kill him. He 
was emotionally unstable, did not sleep well—said he was afraid to 
go to sleep for fear someone would cut him to pieces. Compre- 
hension and apprehension were very poor. There was no cooperation 
in the mental examination. Memory for remote events was good, 
but very poor for recent events. ’ Retarded in thought and somewhat 
irritable and untidy. 

Physical Findings: General adenopathy; both epitrochlears 
palpable; two old scars on foreskin; purulent discharge from penis 
positive for gonococcus; arteries firmer than normal; both lower 
third molars somewhat decayed; tinea circinata about the genitals; 
chest expansion somewhat below normal (two inches). Smell: nor- 
mal—Visual acuity: normal—Eye movements normal in all direc- 
tions—No ptosis, squint, or nystagmus. Pupils were regular, equal 
and reacted to light and accommodation. No disturbance of taste. 
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No paresis of facial muscles; no tremor; could whistle and show his 
teeth. Hearing was normal. Speech not disturbed. Pharyngeal 
reflex: normal. No deviation or tremor of protruded tongue. 
Patellar and plantar reflexes were exaggerated. Cremasteric, tendo- 
Achilles, and arm reflexes were normal. No clonus. No Babinski. 
Muscles were not atrophied, hypertrophied, hypertonic, hypotonic, 
spastic, or paralyzed—Gait: normal. The patient was received at 
Letterman General Hospital on May 13, 1915. 

Condition on Admission: He was partially oriented as to time, 
place and person, and showed hallucinations and delusions identical 
with those set forth in the foregoing history with no insight into 
condition. Memory was poor for remote and recent events. There 
was a marked mental deterioration with failure to answer correctly 
simple questions which a man of his age and education should be 
able to answer. Thought, motion and speech seemed retarded. 

When admitted to St. Elizabeths Hospital he was very irritable 
and inaccessible, so it was impossible to obtain further history from 
him. When asked questions he would reply in a very rude voice, 
“well what ‘is it, I don’t know you, what do you want” and then 
walk away. He remained at St. Elizabeths for five years, sitting 
about in darkened corners in the ward and taking no interest in any- 
thing. If approached he walked promptly away. He was very 
untidy in his personal appearance, going about with his clothing 
partly unfastened, and when told to dress himself properly he became 
very abusive and cursed loudly in the Danish language. 

In April, 1916, a marked swelling and denture of the left ankle 
joint was noted and in May, the same year, a thick purulent sputum 
streaked with blood was produced. It was negative for tubercle 
bacilli. He became much emaciated, developed the tuberculous cough 
and was placed in bed. In April, 1920, tubercle bacilli were found 
in the sputum and several clinical signs of tuberculosis developed. 
He died about two months later. 

The laboratory findings were negative throughout with the excep- 
tion of the above-mentioned bacillus of tuberculosis. 

Necropsy Findings: The body was that of a tall, slender 
emaciated adult male, with the skin of the chest and arms heavily 
pigmented and the left leg from hip to toes nearly twice the size of 
the right. 

The brain weighed 1380 grams and was normal with the excep- 
tion of moderate surface congestion and a few dural adhesions. 
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The lungs were largely destroyed by tuberculous lesions, the left 
pleural sac being completely obliterated by massive tuberculous 
pleuritis. Both lungs presented cavities, gangrenous patches and 
diffuse conglomerate tubercles. The heart weighed 320 grams and 
was very pale and softened, showing separation of muscle fibers, 
connective tissue replacement, and adhesions between the visceral 
parietal pericardium over the left side. The aorta appeared normal 
throughout, but the left common iliac vein contained a large occluding 
organized thrombus through its entire length, thus accounting for 
the swollen edematous left leg. 

There were miliary tubercles in the liver and spleen, and typical 
tuberculous ulcers along the small intestine. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: Not remarkable, grossly. 

Microscopic: The acini of the anterior lobe were large, closely 
set, and were well stained with the oxyphilic cells in predominance. 
A few small groups of acini showed regenerative activities with over- 
growth of large columnar basophilic cells. ; 

The pars intermedia was atrophied, sclerotic and contained a 
small amount of colloid, and the posterior lobe presented frequent 
patches of sclerosis and brown deposits of pigment. The blood ves- 
sels appeared normal throughout. 

II. Thyroid: This gland was extremely small, each lobe being 
only 2.5 cm. in length. The substance was soft,, pale, and showed 
a reduction in colloid content. 

Microscopic: There was an enormous increase in interstitial 
tissue throughout with sclerosis of acini and overproduction of 
collagen in the interfollicular tissue. In general the atrophied glands 
showed a reduction in the number of chief cells, but in patches there 
was a tremendous overgrowth of these darkly stained, irregular 
proliferating cells bulging into the follicles. 

The colloid substance was reduced by two-thirds and the remain- 
ing accumulations were studded by freely proliferating epithelial 
cells. 

III. Pancreas: This organ was unusually large, pale in color 
and very firm in consistence. 

Microscopic: There was a patchy increase in the interstitial 
tissue and particularly in the perivascular connective structures, The 
islands were acid in reaction and smaller than usual while the cells 
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of the acini showed cloudy swelling and areas of differentiation into 
the columnar cell varieties. 

IV. Adrenals: These glands were large, pale, and showed con- 
gestion of the medulla. The left gland presented an atypical groove 
which extended across the upper portion of the anterior surface, 
passing deeply into the substance separating it into two portions. 

Microscopic: The cortex was wide with the upper layer densely 
sclerotic, which sclerosis alternated with areas of strumous enlarge- 
ment -of acini. In the middle and lower layers the acini were large, 
but the cells showed fatty exhaustion. An occasional typical tubercle 
was seen in some sections. 

In patches the medulla was hyperplastic, was diffusely congested, 
‘and contained numerous heavily pigmented cortical inclusions. The 
blood vessels were normal in all areas. 

V. Gonads: The testicles were very small and flabby, showing 
a thickened tunica vaginalis. Sections disclosed a generalized fibrosis 
with fragility of the remaining tubules. 

Microscopic: The interstitial tissues were universally increased 
in all sections and there was a notable numerical reduction in the 
tubules. These structures exhibited thickened basement membranes 
and the Sertoli cells were reduced in numbers and in size. A few 
spermatozoa were noted, but these showed degenerative changes in 


the head pieces. 
The interstitial cells of Leydig exhibited lipoid granulations. 


CoMMENTS 


From the standpoint of heredity this man had the possibility of 
possessing a considerable amount of “ poor stuff ”’ in his constitution 
and his personal history is characterized by a long chain of poor 
adjustments and peculiar reactions with many attempts at recon- 
struction, and the final break occurring at twenty-one years of age. 

Anatomically he presented the thyroid and gonadal picture which 
has been and will be repeatedly further emphasized in other cases 
of this group. The adrenals were undoubtedly originally deficient 
from underdevelopment of the cortex in which there is evidence of 
attempts to meet the situation by patchy compensatory hypertrophy. 

A word might be said regarding the larger size of the heart in 
this case, which in this respect shows some departure from the aver- 
age one of the series, however, disease of the peripheral vessels, 
chronic pericardial changes, and interstitial myocarditis producing 


~ 
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compensatory hypertrophy of a mild degree probably accounts for 
the slight increase in the size of the organ. 


Case IV. American, male, age 40, single, sailor. Mental Diag- 
nosis: Dementia precox (hebephrenic). Duration of Psychosis: 
Eleven years. Pathologic Diagnosis: Pulmonary tuberculosis. 


CLINICAL NOTES 


Family History: This patient gave no satisfactory account of 
family or personal history as he was evasive and gave contradictory 
replies to the questions asked him. When asked if his father was 
living he replied, “please leave that out of the questions for the 
present’. He would give no further information. 

Present Illness: He stated that his name was not S. L., but that 
his real name was J. C., and that he changed it on board ship so as 
to get “shut of some people who were chasing me around”. While 
the ship was in Naples his division officer and the men in the engine 
room force noticed that he acted queerly, and when questioned by 
the medical officer he gave a long history of a more or less nomadic, 
vagrant life for some time past. There were frequent changes of 
occupation and residence due to delusional persecution which became 
suddenly marked, on sailing for Gibraltar, probably as a result of 
teasing and practical joking at the hands of shipmates to the effect 
that he might be apprehended as a deserter from the British service 
to which he once belonged. 

At first there was no visible “intellectual” impairment, but in 
a few days from an excited emotional condition during which he 
surrendered a razor to the medical officer, fearing he might take his 
own life, objecting loudly to restraint and clamoring for work, he 
passed into’a state of general depression, apathy and mutism. 

When admitted to the Government Hospital for the Insane he 
was slightly restless, and no information regarding his former life 
could be obtained. He had an expression of apathy with a straight 
ahead fixation of the eyes, chewed tobacco constantly, and had a 
slouching indifferent attitude, being very untidy in habits and appear- 


‘ 


cance, and took considerable time to reply to questions. He was rather 


suspicious of all that was said to him and seemed afraid to commit 
himself. There was no expression of sadness or depression on his 
face. He was somewhat inclined to be irritable and avoided codpera- 


tion whenever possible. There were no direct signs of hallucinations. 


Physical Examination: Patient was a well nourished man, 5 
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feet, 8 inches tall, weight 145 pounds, with skin very fair in color. 
The respiratory, circulatory, genitourinary and gastrointestinal sys- 
tems were apparently normal throughout. The patellar reflex was 
considerably exaggerated, but the other reflexes were normal. There 
was also some tremor of the protruded tongue, otherwise nothing 
could be determined physically. 

During a ten years residence in this hospital he continued in the 
same general condition, often behaving foolishly on the ward and 
talking disconnectedly. He developed a tendency to pugnacity on 
slight or no provocation. He remained well physically with a good 
appetite and slept excellently. Later he denied completely that he was 
S. L. (real name), saying that th. nan by that name deserted in 
New York and was later killed. He admitted that he was occasionally 
a little absentminded. He had shown no signs of acute illness until 
two or three months before death, when he gradually became very 
weak and physical examination showed a number of pulmonary 
alterations. Sputum examinations never disclosed tuberculosis and 
his laboratory tests were negative with the exception of a weakly 
positive Wassermann. He became weaker, developing a harsh cough 
and soon died. 

Necropsy Findings: The body was markedly emaciated and 
there was a cachectic appearance plus a diffuse scaliness of the skin. 

The brain weighed 1350 grams and there was a moderate excess 
of cerebrospinal fluid, and some opacity of the pia mater. The cortex 
presented a moderate atrophy of the frontal and parietal areas. 

Both lungs were in an advanced state of chronic ulcerative tuber- 
culosis with multiple cavity formations in the upper lobes; the lower 
lobes being filled with conglomerate tubercles. The heart weighed 
220 grams, was soft and pale, with the walls of both ventricles very 
thin. All valves appeared normal. The aorta was described as 
“ normal ”’. 

Other pathologic findings were: (1) Tuberculosis of the in- 
testines and regional lymph glands. (2) Acute parenchymatous 
nephritis. (3) Sclerosis of thyroid and adrenals. 


GLANDS OF INTERNAL SECRETION 
I. Pituitary: Not remarkable. 
Microscopic: The capsule was thickened and slightly congested. 
The acini of the anterior lobe were fused and the outlines of indi- 
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vidual ones were not well defined, but there was an enormous relative 
‘predominance of basophilic cells, which were small, but normally 
stained. The posterior lobe and the pars intermedia were apparently 

normal. . 

II. Thyroid: The lobes were very small and flattened with 
pointed poles, and the substance was pale, soft, and loosely attached 
to the tracheal cartilages. 

Microscopic: The gland was well lobulated by an overgrowth of 
connective tissues bearing a high content of collagen and elastic 
tissue fibers. There was almost a total absence of colloid (Figure 
IV), the gland being entirely composed of densely stained small 
acini bearing cuboidal basophilic cells with heavily stained nuclei. 
Many free epithelial cells were seen between the acini. 

III. Pancreas: The pancreas was pale, hypertrophied, flattened, 
elongated and showed some increase in supporting tissues. 

Microscopic: ‘The acini appeared normal throughout, but the 
islands were notably reduced in number and were small, containing 
but few darkly stained cells. 

IV. Adrenals: These organs were small, thin, and almost white 
in color, with the medullary substance undergoing liquefaction. 

Microscopic: The cortical acini were hypertrophied in all zones, 
and occasionally miliary adenomata composed of whorls of angular 
cells were seen; these areas alterated with zones of dense fibroblastic 
productions, in fact fibroblasts were unusually numerous through the 
entire cortex. 

The medulla appeared exhausted and contained a very few cells, 
was areolar in appearance and was free from pigments. 

V. Gonads: The testicles were described as being small in size 
and firm on palpation. 

Microscopic: There was a tremendous fibrosis, a great vascular 
production with thickening of vessel walls in all sections, and an 
abundance of elastic tissue fibrils. 

The thickened tubules remained only in small fibrous islands, and 
were lined with layers of small heavily stained cells showing no 
functional activity. No mitotic figures were present and there was 
a-total absence of spermatozoa. 


CoMMENTS 
In this man’s personal history the element of “ queer ” activity 
stands out prominently in the various situations there described, and 
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in addition his account of a previous hobo life was interesting from 
the standpoint of maladjustments. 

The question of heredity could not be discussed as the patient 
would not codperate, but the aplastic heart, the final tuberculosis and 
the profound alterations in the glands of internal secretions; such 
as sclerosis of thyroid, cortical destruction of adrenals with attempts 
at compensatory adjustment and the aplasia with sclerosis of the 
testes speak for a complete morphologic syndrome for these states. 

Case V. American, male, age 20, single, soldier. Mental Diag- 
nosis: Dementia precox (hebephrenic). Duration of Psychosis =: 
Two years. Pathologic Diagnosis: Bilateral pulmonary tuberculosis 
(rapid form). 

Family History: The entire family was illiterate. Father and 
mother living and well. Two brothers dead, cause unknown. Two 
sisters dead, cause unknown. The occurrence of nervous or mental 
diseases in the family was denied. 

Personal History: While young, the patient suffered from 
mumps, measles and smallpox, and had but little schooling. He had 
always worked at odd jobs, never staying in one any length of time. 
He was a moderate user of alcohol, denied venereal disease. Enlisted 
in the army in 1919. 

Present Illness: Two months after his enlistment in the army 
he developed the following symptoms: 

He seemed very dazed, mentally confused, sat around the dis- 
pensary, refused to go back to the barracks and talked in an inco- 
herent, rambling manner. He was not violent or loud, but apparently 
could not walk into the receiving ward without assistance. He seemed 
weak and stuporous, complained of pain in the epigastrium, although 
physical examination failed to reveal anything. At first it was 
thought that he was a malingerer, but he soon developed a peculiar 
irritability, wanted to fight and it became necessary to use restraint. 

Physical examinations were negative. 

After admission to St. Elizabeths Hospital he showed some im- 
provement, took a little interest in his surroundings and worked a bit 
about the ward with the educational workers who had to continually 
supervise his work. He was very silly, couldn’t carry on a con- 
versation and did not codperate in an examination. He expressed 
some somatic ideas, saying that he had cancer of the stomach; claimed 
to hear funny noises, but couldn’t or wouldn’t tell what they sounded 
like, or if they were really voices. He was apparently disoriented 
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with poor insight and poor judgment, and it was impossible to give 
him memory tests. There was nothing in particular physically to 
account for his condition. 

Progress of Case: He remained in this condition for a number 
of months and was considered to be a mental defective suffering 
from a psychotic episode and who did not adjust to the environment 
in which we was placed. It was thought that he would never be self- 
supporting, although he improved somewhat while in the hospital, 
however, he soon developed signs of acute tuberculosis and the X-ray 
showed extensive tubercular pathology through both lungs. He soon 
died from the disease. 

Necropsy Findings: Body was that of a young white adult 
slightly over six feet tall, showing considerable emaciation and with 
bones which were large and strongly jointed, the long bones being 
very long in relation to the trunk. There was an increased pilosity 
of the chest and abdomen, and also an excess of hair over the legs 
and arms. There were brown pigmentations over the entire cervical 
region, but none over the chest or extremities. 

‘The brain weighed 1260 grams and was normal appearing in 
every respect, not even showing congestion. The heart weighed 250 
grams, was softened and relaxed, the muscles being very pale. The 
walls of the left ventricle were extremely thin and appeared ex- 
hausted. Tricuspid valve ring was dilated as was also the entire 
right ventricle. The aorta was barely half the size of the average 
one, being thin throughout its extent and hyperelastic. Length of 
the vessel from the curve of the arch to the bifurcation was 
22% cm.; its diameter through the arch 114 cm.; about the bifurca- 
tion 1.cm. The walls were entirely free from lesions. The branches 
of the aorta were correspondingly small, and resembled the main 
vessel in being hyperelastic and thin walled. The lymphatic system 
throughout the body was hypertrophied and the abdominal lymph 
glands were hemorrhagic and swollen particularly those in the 
mesenteries, where no actual signs of tuberculosis were noted. 

The lungs were removed with great difficulty leaving portions of 
the upper lobes in the fossae. The pleura was studded with con- 
glomerate tubercles and the upper lobes of the lungs were nearly 
replaced by multiple activity formations, which were filled with 
gangrenous material. The lower lobes showed miliary and con- 
glomerate tubercles without cavity formations. 

Other interesting findings were: (1) Subacute nephritis with 


32 ‘CONSTITUTIONAL FACTORS IN DEMENTIA PRECOX 


early fatty alteration in the kidney tubules. (2) Secondary vascular 
changes in liver and spleen. (3) Polyglandular insufficiency. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: This gland was situated in a fossa which was" 
open at the top but had posteriorly an extensively developed clive. 
The anterior lobe was developmentally about one-half larger than 
usual and was much greater in size in relation to the posterior lobe, 
which was small, softened, and pale in appearance. 

Microscopic: Not remarkable. 

II. Thyroid: Both lobes of the thyroid were unusually small 
and thin, and almost white in color from interstitial overgrowth. 
Sections showed nearly all of the colloid to be replaced by con- 
nective tissue, the remaining follicular substance being localized in 
extremely small accumulations. 

Microscopic: Sections showed a universally dense sclerotic 
stroma with both wide and narrow bands extending through the 
substance. The colloid was much reduced and in some places the 
acini were undergoing adenomatous hypertrophy while in others 
there was some tendency to compensatory colloid enlargements. 
There was much round cell infiltration throughout. There were 
very few acute hyperoemic changes, but the vessel walls were 
thickened and collagen was markedly increased through the dense 
sclerotic areas. 

III. Pancreas: This organ was of large size and perfectly 
normal in appearance. ~ 

Microscopic: The acini were rather small in size but unusually 
numerous. There were no interstitial changes noted. Islands 
appeared normal. 5 

IV. Adrenals: Both glands were rather small in size, and sec- 
tion showed that the cortex was predominant throughout, it being 
wide and well organized but showing a terminal albuminous degenera- 
tion. The medulla was barely visible in either gland, apparently 
being developmentally diminished. 

Microscopic: The cortex was composed of thin elongated 
strands of cells with very little differentiation into the zonal layers. 
Much interstitial tissue was seen through the cortex and on the 
whole it appeared hypoplastic. Many cortical cells appeared hyper- 
plastic in construction, being very small, round in type and actively 
proliferating. A small accessory adrenal was noted far out in the 
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periadrenal fascia. The medulla was diminished in amount but 
appeared fairly normal in structure. There were numerous cortical 
inclusions about the central veins. 

V. Gonads: The testicles were unusually small being about the 
size of small pecans and sections disclosed a diffuse interstitial 
sclerosis from which the tubules did not string. 

Microscopic: These sections disclosed a dense fibrous stroma 
in which no interstitial cells of Leydig were discovered. The tubules 
were widely separated by fibrous tissue, and these tubules were in 
advanced stages of regressive atrophy, the basement membrane being 
thickened, the remains of the Sertoli cells being small and heavily 
stained while there was a total absence of spermatozoa. 


CoMMENTS 


This patient developed a psychosis on an original defective back- 
' ground and when taken out of his environment was not able to 
meet the situation in the army and soon broke under the strain. In 
fact his previous history shows that even at home he was never 
successful in adjusting himself to jobs, so when brought into contact 
with a rigid discipline there was a break on the part of his mental 
organization. He went through a short psychosis, rapidly develop- 
ing the tuberculosis of rapid form which terminated his existence. 
In his constitution we see developmentally what might be interpreted 
as a tinge of hyperpituitarism as seen by the development of the 
bones, hair, etc., hut the other glandular and circulatory construc- 
tions overbalance this since we see here the typical small heart and 
aorta, general hypoplastic circulation with lymphatism and scleroses 
in the thyroid, adrenals and testicles. 


Case VI. African, male, age 30, single, laborer. Mental Diag- 
nosis: Dementia precox (hebephrenic). Duration: Two years. 
Pathologic Diagnosis: Acute hemorrhagic pneumonitis. 


CLINICAL NOTES 


Family History: No reliable family history could be obtained. 

Personal History: This account was very meager and also very 
unreliable. He did not know his exact age, but claimed to be able to 
read and write a little, and thought that he went to school but was 
not able to tell for how long nor when he left school to work at odd 
jobs. He would work for only a few weeks and then stop. He was 
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drafted into the army in 1918 and was sent to France where he 
remained for three months before being returned to the States. His 
make-up appeared defective. When questioned about his sex life he 
laughed, grimaced and would not answer. 

Present Illness: The exact onset was unknown but he thought 
that his condition came on a few weeks after he returned from 
France and he was sent to a-hospital‘in Baltimore. The history 
from the Crownsville State Hospital in Maryland states that his first 
admission was in 1919. He eloped and was admitted the second 
time a year later in 1920 and at this time it was noted that he was 
distractable, excited, exhibiting an increased psychomotor activity 
with a tendency to assume poses, make facial grimaces, and talk in a 
rambling and incoherent manner. He was transferred to St. Eliza- 
beths Hospital in 1921 and on admission was found to be dull and 
stupid, taking no interest in his surroundings, forming no associa- 
tions and was with difficulty made to talk. When examined he 
grimaced foolishly, showing many mannerisms and drawing his lips 
from side to side. He answered some questions. He complained of 
a feeling in the throat which seemed to stop up the passages and also 
of a feeling that his arm was lost or unreal. 

Tests showed great illiteracy. Hallucinations were not certain 
but he apparently had some delusions of persecution. There were 
no physical findings with the exception of moderately exaggerated 
reflexes. This condition continued for a few weeks when he was 
found one morning dead in bed having had no previous acute 
complaint. 

Necropsy Findings: Brain weighed 1350 grams and was 
markedly congested throughout both the meninges and the cortex. 
The choroid plexus was bright pink in color and there was a very 
slight enlargement of all the ventricles. In the choroid plexus there 
were a few small pin-head sized pus pockets from which the exudate 
when examined microscopically disclosed the pneumococcus. The 
brain was otherwise normal. The heart weighed 380 grams, was 
‘pale, soft and flabby and there was considerable interstitial replace- 
ment. The tricuspid valve showed an acute dilatation of the ring 
and the right ventricle wall was weak and flabby. The aorta exhibited 
very thin walls and the vessel was unusually small considering the 
large size of the subject, the man weighing 165 pounds and measur- 
ing 6 feet in height. The entire vascular system was unusually 
small in caliber. 
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Other important autopsy findings were: (1) Bilateral acute 
hemorrhagic pneumonitis with a tremendous amount of fluid in both 
organs, and marked congestion throughout, and the trachea and 
bronchi were filled with bloody fluid. (2) The papilli of the tongue 
were prominent and posteriorly there was a tremendous hypertrophy 
of the periglossal lymphatic elements. (3) Acute hepatitis, acute 
splenic tumor and acute pancreatitis. (4) Secondary acute nephritis 
superimposed upon interstitial kidney changes and (5) Primary 
suprarenal insufficiency. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: The fossa was wide open at the top and the 
anterior lobe of the gland was large in size, while the posterior lobe 
was small, softened and had partially eroded the posterior wall of 
the sella turcica. 

Microscopic: The interstitial tissues appeared normal through- 
out, and the acini were numerous and well formed, but were com- 
posed of small cells with bright staining nuclei the basophilic ones 
predominating throughout the gland and very few acidophilic cells 
were noted. The anterior lobe showed remarkable congestion 
throughout. Elastic tissues were normal. Posterior lobe and pars 
intermedia both appeared normal. 

II. Thyroid: This gland was bilaterally large and presented a 
wide but very thin isthmus. The substance was dark in color and on 
section both lobes showed considerable generalized diminution in the 
amount of colloid, and a fine interstitial change which existed through 
the entire gland. Practically no colloid follicles were seen excepting 
a few of very small size. 

Microscopic: The colloid was reduced to about one-half the 
usual amount with a few fair-sized accumulations separated from 
the chief cells but containing many epithelial cells having normal 
staining properties. The stroma was enormously increased every; 
where and was very vascular being also filled with round cells and 
fibroblasts. There were a few adenomatous changes seen near the 
capsule of the gland in the outer layers of the acini. Collagen was 
everywhere increased in the interstitial tissues. 

III. Pancreas: This gland showed an early post mortem change 
but also evidence of acute cloudy swelling. Substance was brightly 
congested. 

Microscopic: The post mortem changes in the parenchymatous 
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elements were extensive but the interstitial tissue appeared normal. 
The acini of the lobules were very weakly stained both because of 
extensive post mortem autolysis and from acute cloudy swelling; 
cells of the acini being swollen and very granular, bearing pale nuclei. 
In some sections regenerating areas were seen with mitosis in the 
cells. The islands were small and pale and in many places quite 
sclerotic. 

IV. Adrenals: The adrenals, particularly the left, were very 
small considering the size of the man. The cortex was primarily 
extremely thin and was a light orange in color. The medullary 
substance was fairly generous in amount and was average in appear- 
ance. 

Microscopic: The glands showed a very narrow cortex in which, 
however, the organization of the layers was normal. There were 
extreme fatty alterations in all cells but particularly through the 
outer and central zones. The outer layers of the cortex were brightly 
congested. The medulla was very hemorrhagic and moderately 
hypoplastic, the vessels having normal walls but were markedly 
congested. . 

V. Gonads: The testicles were described as normal macroscop- 
ically. 

Microscopic: ‘The sections showed the tubules to be decreased in 
number and the remaining ones to be widely separated by an areolar 
type of connective tissue. The basement membranes of the tubules 
were slightly thickened and there were very few spermatozoa seen, 
and these exhibited alterations in the shape of the head piece, 
however, the Sertoli cells were fairly numerous and many were noted 
in stages of mitosis. The cells of Leydig appeared normal. 


CoMMENTS 


This patient was apparently a typical case of the so-called simple 
dementia precox although there was some question as to an original 
mental deficiency but still there. was decided deterioration in the 
emotional, volitional and intellectual fields as was shown by his dull- 
ness, stupidity, silly laughter and mannerisms. The break came as in 
many others with difficulty at the time he was ushered from a pro- 
tected environment into a war program in which his defective 
aplastic circulatory system could not adjust to the circumstances and 
as a background we see here the typical changes in the sclerotic 
thyroid, the aplastic cortex of the adrenals, and the primary testicular 
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fibrosis. This type of physical organization is in keeping with the 
mental developments and although the heart is larger than the 
average, this fact can be explained by the presence of chronic cardiac 
myositis with compensatory hypertrophy, however, the vessels were 
very small. 

This case is of special importance in our investigation because 
of the fact that he was free from tuberculosis and other emaciating 
diseases, but still exhibited the changes in the ductless glands char- 
acteristic of the group. 


Case VII. Scandinavian, male, age 40, single, soldier. Mental 
Diagnosis: Dementia precox (hebephrenic). Duration of Mental 
Disorder: Twelve years. Pathologic Diagnosis: Cerebral glioma 
and chronic ulcerative tuberculosis. 


CiinicaL NoTEs 

Family History: The mother was nervous and migrainous, the 
father was a drunkard and one sister was nervous. 

Personal History: He attended school from six to sixteen years 
of age, and came to America at eighteen years of age. He was ina 
reform school for two years (16-18). 

He admitted gonorrhea and syphilis for which he had adequate 
treatment. He drank and used tobacco to excess all through his 
youth, and was often irascible, sullen, disobedient and incorrigible. 
He had always indulged in sexual excesses and was actively auto-. 
erotic. 

In 1901 he was sent to a Soldiers Home from which he went 
away without leave. Here he was said to have been often intoxi- 
cated, showed great obstinacy and developed delusions of persecution. 

Present Illness: He then went to live with his sister and here he 
became sullen, treacherous and a moral pervert. He soon became 
dangerous and after a homicidal attack on his sister’s family was 
taken to the Dunning Insane Asylum. From here he was sent to 
St. Elizabeths Hospital where upon admission he was retarded, in- 
different, mute, and kept his head covered. He was untidy, had 
feelings of hypnotism in the head, claimed his mother annoyed him, 
and entertained other mild delusions of persecution. Later he 
became completely inaccessible. 

Physical: On admission the height was 5% feet and weight 110 
pounds, and he was very pale and anemic with a poor appetite. Skin 
white, moist and muscles soft and flabby and very poorly developed. 
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Feet showed fallen arches. The post cervical and epitrochlear glands 
were enlarged and sensitive to touch. 

The chest was symmetrical, but flattened, clavicles prominent, 
respiratory movements quickened, vocal fremitus increased, and a 
slight dullness existed over both pulmonary apices. Systolic heart 
murmur over mitral region, pulse 78, arteries full and prominent. 
Neurological examination was negative. 

Progress of Case: He gradually became more emaciated and 
remained in this physical condition for a number of years. Mentally 
he was completely deteriorated. For two years before death he was 
bedridden and the following features developed. He fell to the floor 
while trying to stand beside the bed, and was said to have suffered 
a right hemiplegia—could move his lips, but was unable to speak, 
became excited and confused with an exaggeration of all reflexes 
and Babinski on the right side. He continued in this way for 35 
days, during which time the right arm became contracted, finally 
dying apparently from cardiac failure. 

Necropsy Findings: The brain weighed 1210 grams and a soft 
glioma 5x 514 cm. was discovered in the centrium semiovale of the 
left hemisphere with some involvement of the basal ganglia. The 
left pleural cavity was completely obliterated by adhesions. Tubercu- 
lous lesions with caseation and cavitation were present in the apices 
of both lungs, but they presented rather ot an inactive appearance. 
Smear from a cavity showed a moderate number of tubercle bacilli. 
There was in addition a terminal patchy bronchopneumonia. The 
heart weighed but 250 grams, was soft, flabby and exhibited chronic 
myo- and endocarditis. 

The aorta and its branches were very small in caliber, the walls 
being thin, hyperelastic and free from lesions. The lymphatic 
system was enlarged and overdeveloped in all respects. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: Grossly not remarkable. 

Microscopic: The posterior lobe disclosed an unusual amount of 
dense fibrosis. The pars intermedia was heavily sclerotic with many 
round cells and fibroblasts. The construction of the acini of the 
anterior lobe appeared normal, but the acidophilic cells were in great 
predominance. 

II. Thyroid: The gland was greatly diminished in size and 
was firm and fibrous in texture. 
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Microscopic: There was a general increase in the stroma which 
showed a high collagen content and large accumulations of fibro- 
blasts and round cells. The colloid showed a 50% reduction, being 
replaced by a tremendous overgrowth of thyroid epithelial cells 
(Figure IV). There was a multiplicity of layers of chief cells in 
which the nuclei retained their normal vesicular appearance. 

Ill. Pancreas: Was somewhat undersized, but otherwise not 
remarkable. . 


Ficure IV. (Case VII) Photomicrograph (Low Power) of thyroid tissue 
showing fibrosis, absence of colloid and moderate epithelial hyperplasia. 


Microscopic: The islands were relatively numerous, distorted 
and of many sizes, while the acini were shrunken and numerically 
reduced. The gland as a whole presented a dense stroma of inter- 
stitial ramifications. 

IV. Adrenals: Macroscopically not remarkable. 

Microscopic: The cortex was extremely narrowed and shrunken 
with sclerotic upper layers and heavily pigmented lower layers, 
through both of which there were patches of hyaline degeneration 
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in the acinal cells. The fibrous capsule contained an overgrowth of 
collagen. The medulla was markedly hyperplastic and contained 
numerous highly pigmented cortical inclusions. The entire gland 
exhibited terminal acute congestion. 

V. Gonads: Both testicles were moderately atrophied, softened 
and flabby. 

Microscopic: The interstitial elements were normal in appear- 
ance throughout, but the cells of Leydig were few in number, highly 
pigmented and were hypertrophied. The Sertoli cells showed much 
nuclear vesiculation and lysis.. Many dividing spermatogenic cells 
were seen in the tubules, but practically no normal spermatozoa, the 
few present being distorted at the head end, which exhibited peculiar 
morphologic outlines. 


CoMMENTS 


This history describes an individual who grew up through boy- 
hood as incorrigible and was mentally of the so-termed schizophrenic 
constitution. During the last twelve years of his life which was 
spent in St. Elizabeths Hospital, it was known that the apices of 
the lungs were affected by tuberculosis which his constitution was 
able to handle more or less successfully, at least to the extent that 
death was not brought about by this disease. But the basis for his 
disorder was found in the aplastic circulatory system with the 250 
gram heart over which functional murmurs were heard for years 
and in addition there was the early sclerosis of the thyroid with 
marked reduction in colloid and attempted compensatory hyper- 
plasias, the narrow sclerotic adrenal cortex with compensatory hyper- 
plasia of the medulla and regressive atrophic changes in the testes 
with alterations in both interstitial and spermatogenic cells, which 
were, however, in an earlier stage of regression than is evidenced 
in the average case. 

The brain tumor was of recent origin as is shown both by the 
relatively late appearance of physical signs and by the histological 
structure of the growth which was of the soft, rapidly infiltrating 
variety. 


IV. CASE SUMMARIES ON “CATATONIC” “TYPES 


Case VIII, Filipino, male, age 27, single, sailor. Mental Diag- 
nosis: Dementia precox (catatonic). Duration of Psychosis: Three 
and one-half years. Pathologic Diagnosis: Chronic ulcerative pul- 
monary tuberculosis. 

CrinicaL Notes 


Family and Personal History: The patient could speak very 
little English, therefore, no reliable history was obtained. 

Present Illness: While on board a ship his behavior changed 
very suddenly. He began to show a peculiar seclusiveness, claimed 
to hear voices from God and without reason accused other sailors 
of persecuting him. 

On admission to St. Elizabeths Hospital he was quiet, very 
negativistic, actively hallucinating and often laughed without appar- 
ent cause. He had a few mannerisms and made no attempts to con- 
verse with his associates. Once he said “I feels good but may be 
sick in the head.” 

Physical Findings: Height 5 feet 7 inches. Weight 142 pounds. 
On admission the heart and lungs were normal. The positive 
physical features were female type of pubic hair distribution, with 
scanty hair over rest of body, lively knee jerks and a fine tremor of 
the tongue and fingers. Laboratory examinations were negative. 

Progress of Case: He remained in a catatonic state for three 
years during which he developed signs of pulmonary tuberculosis 
and finally died from profuse bowel hemorrhages. 

Necropsy Findings: The skin was toughened and was covered 
with fine scars, and the underlying muscles were atrophied. The 
brain weighed 1200 grams and was not remarkable excepting for 
some congestion. 

Both lungs were in an advanced state of chronic ulcerative tuber- 
culosis with gelatinous pneumonia. 

The heart weighed 200 grams and was free from lesions, and. 
the aorta with its branches was unusually small, hyperelastic, and 
free from disease. 

Other important findings were: (1) Tuberculous ulcerative 
enteritis. (2) Tuberculous lymphadenitis. (3) Foetal lobulation 
of the kidneys and subacute nephritis. (4) Polyglandular scleroses. 

4I 
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GLANDS OF INTERNAL SECRETION 


I. Pituitary: The pituitary was described as being situated in 
a generous fossa, with the anterior lobe the usual size, while the 
posterior lobe was extremely enlarged, and far out of proportion to 
the anterior lobe. 

Microscopic: 'The posterior lobe presented patches of dense 
fibrosis which alternated with normal areas and with areas consider- 
ably pigmented. The pars intermedia was thin, elongated and con- 
tained an abundance of colloid. 

The anterior lobe presented small acini composed-of small sized 
fused cells, in which the acidophilic reaction predominated. There 
was a patchy increase in the fibroblasts of the stroma. The blood 
vessels were congested, but normal in structure. Capsule appeared 
normal. 

II. Thyroid: The thyroid was extremely small, bilaterly, hav- 
ing lobes about the size of small robin’s eggs, showing much inter- 
stitial fibrosis and exhibiting an extreme reduction in the amount of 
colloid. 

Microscopic: The gland exhibited practically no colloid, with 
the exception of a few areas of patchy fair sized deposits. The 
follicles were small, very irregular in contour (Figure V), and but 
few contained colloid, and in those the colloid was vacuolated. 

The stroma was everywhere increased, widely separating the 
acini which presented widened, fibroblastic basement membranes 
filled with epithelial cells and capillaries with thickened walls. The 
chief cells were cuboidal in type and very numerous, and in places 
there were proliferations of epithelial cells inside and outside of the 
glandular rings. Collagen was notably increased in patches. 

III. Pancreas: This gland was surrounded and infiltrated by 
tuberculous exudate. ; 

Microscopic: The acini were large, darkly stained and exhibited 
a fusion of cells with post mortem autolysis evident in small areas. 
The islands were acidophilic in reaction and were of large size with 
many appearing sclerotic, the cells being extremely pale, nonstaining, 
small in size and showing numerical reduction. The stroma of the 
gland was slightly increased between the acini and very little so in 
the interlobular tissues in which endarteritic vessels were occasionally 
noted. 
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IV. Adrenals: These glands were described as narrowed and 
thinned showing extreme exhaustion of the cortex, and a hemor- 
rhagic medulla. 

Microscopic: The capsule was irregularly thickened and had 
distorted and largely replaced the outer zone of the cortex. The 
cortex was extremely narrowed, the zones being distinguished with 


Ficure V. (Case VIII) Photomicrograph (Low Power) of thyroid tissuc 
exhibiting aplastic acini, impoverished colloid and interstitial overgrowth. 


difficulty. The cells of the middle and lower zones were of small 
size presenting very small granular, but sharply stained nuclei, their 
arrangement in the acini being rather indistinct as there was much 
coalesence and practically no lumen to the tubes. In patches these 
cells showed extreme devastation from albuminous and fatty 
degeneration (Figure VI). 

The amount of medullary substance was relatively abundant, but 
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the tissues in general reacted weakly to the stains and appeared ex- 
hausted of pigment. A few weakly stained ganglion cells were noted, 
and an early small round cell infiltration completed the picture. 
V. Gonads: The testicles were grossly atrophied. 
Microscopic: There was a primary atrophy of the tubules which 
were greatly reduced in number, extremely small in size, and were 
completely solid in most instances either from complete collapse or 


A 


Figure VI. (Case VIII) Photomicrograph (Low Power) of adrenal 
cortex showing narrow aplastic zones, premature interstitial changes, 
with sclerosis of zona reticularis and fatty degenerations through 
the central areas. = 


from epithelial cell proliferation (Figure VII). All areas were 
absolutely negative for spermatazoa and there was a tremendous 
overgrowth of interlacing stroma fibers, the basement membranes 
were widened and the remaining few Sertoli cells were frequently 
contracted in small knots to the center. These epithelial cells were 
under pressure, bearing small elongated nuclei; the protoplasm being 
distinctly deeply acidophilic in reaction. 
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There was a marked increase in collagen in the tunics of the 
testicles, and a congestion of the moderately thickened larger vessels. 


CoMMENTS 
This was a typical case of dementia precox with deterioration 
and tuberculosis in a foreigner, in which the anatomical findings, 
such as aplasia of the circulatory apparatus, premature interstitial 


se OR 


Ficure VII. (Case VIII) Photomicrograph (Low Power) of testicular 
tissue exhibiting extreme atrophy and fibrosis of spermatic tubules. 
There was a complete absence of spermatozoa. 


changes in the pituitary, aplasia and premature fibrous changes and 
glandular proliferation in the thyroid, atrophic reactions with patchy 
hyperplasia of the cortex and premature interstitial changes and 
fatty degeneration of the suprarenals; premature interstitial changes 
in the pancreas and aplastic, atrophic, and premature interstitial 
changes in the testicles give some indication of the type of compound 
action system in which the mental disease developed. It is impossible 
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for the stress of life to be well borne by this type of organic 
constitution. . 

In addition it is interesting to note the combination of feminine 
distribution of pubic hair, enlarged posterior lobe of the pituitary 
and the abundant medullary substance of the suprarenals all of which 
suggest elements of the feminine constitution described by the 
endocrinologists. An hypothesis the proof of which will depend 
upon extensive studies in the anatomical construction of these 


individuals. 


Case IX. American, male, age 49, single, no occupation. Mental 
Diagnosis: Dementia precox (catatonic) and mental deficiency. 
Duration of Psychosis: Seventeen years. Pathologic Diagnosis: 
General septicaemia from laparatomy. 


. CrinicaL Notes 

Family History: The account was unreliable. 

Personal History: He walked at three years of age, was men- 
tally deficient and remained childish all his life. He never worked, 
but developed early into a simple religious crank who was always 
considered by his neighbors to be very peculiar. 

Present Illness: In 1903 he developed ideas of possessing great 
wealth and considered himself very influential in the community. 
Later he thought he was an officer of the law and at the time became 
dangerously homicidal. 

On admission to the hospital he was well oriented in all spheres, 
but had auditory hallucinations and many odd mannerisms. Often 
he laughed and talked to himself in a silly manner. He was usually 
quiet and orderly, and soon became negativistic, catatonic, and re- 
quired tube feeding which had to be resorted to periodically for a 
number of years. He deteriorated gradually and led a completely 
vegetative existence for four years prior to death. 

Physical Findings: His skeletal conformation and posture with 
protuberant abdomen reminded one of a huge ape.- His heart sounds 
were weakened and not distinctly heard and the arteries were small 
and soft. There were no other significant findings and his general 
health was good. During the last year he had chronic cystitis with 
periodic incontinence of urine. Laboratory examinations were 
negative. 

In 1920 he had a gangrenous appendix which was removed, but 
the patient died from secondary peritonitis and general septicaemia. 

Necropsy Findings: The brain weighed 1400 grams and was 
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not remarkable excepting the convolutions were of the simple type 
frequently seen in mental deficiency. The heart weighed 280 grams, 
the muscles were oedematous and acute streptococcic endocarditis was 
well established? The circulatory system in general was under- 
developed, the aorta being aplastic, thin and elastic, but showed an 
early simple patchy sclerosis. 

Additional features of interest were: (1) Fair sized persistent 
thymus. (2) Pulmonary congestion. (3) Diffuse productive 
nephritis. (4) Visceral peritonitis. (5) Benign papilloma of the 
bladder. 

GLANDS OF INTERNAL SECRETION 


I. Pituitary: The gland was described as normal. 

Microscopic: The posterior lobe showed a very mild fibrosis 
and a small amount of pigment deposit. The anterior lobe acini were 
very weakly stained, with the acidophilic cells in predominance, hav- 
ing pale nuclei of normal construction. In general the cells were 
reduced in number and in wide zones near the capsule there were 
many irregularities in structure, some showing an absence of meta- 
bolic granules in the protoplasm, while others were swollen and 
vacuolated. 

There was a diffuse increase in the stroma of the gland through- 
out and areas of thickening in the capsule. With the exception of 
some dilatation of the smaller capillaries with rupture and diapedesis 
the vessels were not remarkable. 

II. Thyroid: The lobes of the gland were of medium size and 
the colloid in general was slightly reduced in amount, but the isthmus 
was rudimentary. | 

Microscopic: Strands of fibrous tissue lobulated the gland, but 
the acini exhibited a generous amount of colloid which, however, in 
about 50 per cent of the gland was situated in very small accumula- 
tions showing many microchemical differences. The chief cells were 
elongated, and darkly stained, showing irregular granular nuclei, an 
occasional one of which was vacuolated. The epithelial cells in gen- 
eral exhibited considerable proliferation through the structures, with 
a few central complete replacements of acini. Vessels and capsular 
structures appeared normal. 

III. Pancreas: The organ was extremely pale in color and by 
interstitial productions was divided into irregular lobes. 

Microscopic: Because of post mortem autolysis the tissues did 
not react adequately to the stains, but the acini were seen to be small 
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with the cells fused and there was very little increase in the intra- 
lobular stroma. In patches the islands were large, pale, and hyper- 
plastic, while in others they were small and contracted. 

IV. Adrenals: These glands were extremely small and thin, 
the cortex being studded with miliary adenomata and the medulla 
dark in color, but still solid. 

Microscopic: The cortex reacted strongly to stains and presented 
patches of definite adenoplasia with a tendency to capillary glandular 
formations. The lower layers of the cortex were in stages of fatty 
alteration and also contained some lymphoid infiltration. 

The medulla was very scanty in amount, in some areas being 
barely visible, however, it and the adjacent layer of the cortex were 
brightly congested, with ruptured capillaries and many free red blood 
cells. 

V. Gonads: Described as normal at autopsy. 

Microscopic: The tubules were numerous and very large, being 
composed of wide layers of large sized, well stained spermatogenic 
cells. Many spermatids were noted, but very few spermatozoa of 
normal shape had been produced. Some presented rounded heads, 
while others had irregular head pieces and in general these organisms 
were far less numerous than in the normal testicle, and no. sperma- 
tazoa were seen in the seminal vesicles. 

There was a slight increase in the stroma of the gland, but there 
were no dense patches of fibrous production. The interstitial cells 
of Leydig were not remarkable. 


CoM MENTS 

In this patient we are dealing with a combination of mental 
deficiency with schizophrenic elaborations which grew and developed 
in such a manner as to warrant classification in the catatonic group. 

The pituitary gland in this instance exhibited more chronic 
change than in the average case of this type, but the alterations in 
the thyroid and testicles were not so profound as usual and further- 
more the adrenal cortex, although originally aplastic was in stages 
of compensatory hyperplastic reaction, therefore, regression was not 
so pronounced in the endocrine glands, however, the circulatory 
system was undersized throughout and the lymphatic constitution 
pronounced. 


Case X. African, male, age 32, single, laborer. Mental Diag- 
nosis: Dementia precox (catatonic form). Duration of Psychosis : 
Six years. Pathologie Diagnosis: Cardiovascular disease. 
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CLINICAL NoTEs 


Family History: He claimed that there was no nervousness or 
insanity in the family. His father and mother lived to old age. 

Personal History: He attended school until he was seventeen 
years of age and claimed to have gotten along very well. After - 
leaving school he went to work as a farmhand, which occupation he 
continued until the onset of his mental disorder. When asked if he 
had ever been arrested, or an inmate of the reform school he would 
reply “not to my knowledge”. He was never married, did not 
remember childhood diseases, denied sexual intercourse, but gave a 
history of chronic masturbation from the age of fourteen to the 
present. Before the onset of his mental disease he was of mild 
temper, good disposition and industrious. 

Present Illness: The first symptoms began in 1913 with delu- 
sions of persecution accompanied by violence and he threatened to 
shoot himself. This was accompanied by inability to do work of 
any character. On admission he was well oriented in all spheres, 
but said that something seemed to worry him. He was unable to 
tell just what it was. He thought things were chasing him at night 
and that people were watching to see if he were living a straight 
moral life. He refused to go into details regarding his hallucinations 
and delusions, and also refused to answer questions, saying that the 
physician ought to be able to tell by looking at him whether he was 
out of his head or not. 

Physical Examination: He was a well nourished man, 5 feet 
9 inches tall, and weighed 150 pounds. His skin was light brown 
and showed no signs of disease. His pulse was eighty and peripheral 
arteries were small and soft. 

A thorough examination showed no impairment of the various 
systems. 

Progress of Case: In 1914 he developed a catatonic stupor and 
replied to questions in a slow, retarded manner, having difficulty in 
expressing his thoughts. His hands were cold, clammy and con- 
gested and his movements were slow and awkward. He was now 
practically disoriented in all respects, had no insight into his condi- 
tion, and thought he ought not to be in-an institution. He thought 
electricity ran through him, making him feel very weak at times. He 
could not say who was responsible for this, but was inclined to 
believe the ward was saturated with it. He was particularly worried 
about his head which he thought was charged with electricity. Every- 
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one seemed to be putting strange thoughts in his head. His sup- 
positions were very fragmentary in nature. A little later he developed 
impulsive tendencies which alternated with his stuporous state. He 
also developed an eczema which involved a considerable portion of 
both thighs and groins. He then showed a tendency to tantrums 
and noisy spells, thinking people were throwing gases over him 
and it became necessary to confine him to his room for the protection 
of other patients. He often laughed and talked loudly, sitting on 
the floor of his room at which time examinations showed tachycardia 
and a high tension pulse. He remained in this condition with 
periods of extreme catatonia alternating with disturbed and com- 
bative periods until June, 1920, when he died rather suddenly. 

There was no evidence of syphilis in this patient. The Wasser- 
mann reaction was always returned negative. 

Necropsy Findings: The body was that of a powerful young 
negro with large sized muscles in a state of fair nutrition. The 
skin was of a waxy consistence showing also many small scars, in- 
cluding some stab wounds of the right costal area. The nails showed 
trophic disturbances and were very brittle. 

The brain weighed 1220 grams and showed convolutions of 
unusually large size, although the distribution was rather simple 
with the pattern of each hemisphere differing considerably. The 
brain and its covering were otherwise normal. The heart weighed 
380 grams, occupied considerable space in the thorax and extended 
far to the left and downward. Sections of the pericardium showed 
it to be filled with cloudy fluid in which there were shreds of fibrin. 
The heart muscle was pale with many fibrous replacements and the 
cavities were filled with blood clots. The muscle walls of the ven- 
tricles were very thin, and filled with fat and fibrous tissue, the mitral 
valve being very large, admitting three or four good sized fingers 
and the leaflets were contracted. There was a thrombus about the 
size of a hazelnut in the left coronary orifice, and there was another 
thrombus of a well organized type in the right auricular appendage. 
The aorta was extremely small, thin, and elastic, impressing one as’ 
being that of a fourteen-year-old boy. The endothelial surface was 
smooth and the iliacs were very small, smooth, elastic, and no 
evidence of thrombi were seen. 

The lungs showed no evidence of tuberculosis, but both pleural 
cavities contained a large amount of yellow fluid in which the lungs 
floated. Clumps of fibrin were scattered through the fluid and also 
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on the surfaces of the lungs. On section the lungs showed typical 
chronic passive congestive changes with fibrous tissue overgrowth 
through all lobes and in addition much pigmentation. 

Additional interesting findings were: (1) Chronic passive con- 
gestion of the liver. (2) Enfarction of the spleen. (3) Fatty 
degeneration of the kidneys with exudative and productive nephritis. 
(4) Polyglandular incompetency with general status lymphaticus 
make-up. 

GLANDS OF INTERNAL SECRETION 

I. Pituitary: This gland was atrophied, very light in color and 
was situated in a relatively large fossa. 

Microscopic: The acini of the anterior lobe were acidophilic 
and heavily stained with the openings dilated. In many places the 
cells were undergoing edematous swelling completely filling the 
lumina. Other acini were slightly hyperplastic with many cells 
assuming columnar shapes. The stroma was apparently normal 
throughout and the pars intermedia was reduced in size. The pos- 
terior lobe appeared normal in every respect. 

If. Thyroid: Both lobes were very small, sharply pointed at 
the upper poles and showed throughout a dense fibrous replacement, 
however, small colloid accumulations were still visible. 

Microscopic: There was a marked general enderosis with many 
fibroblasts and but few interstitial epithelial cells. The chief cells 
were linear in contour lining the basement membranes which 
were universally thickened. In some acini the epithelial cells 
appeared lobular in formation and colloid was distributed in very 
small follicles and was closely adherent to the sides of these acini. 
Collagen grew in large streaks through the stroma of the gland. 

III. Pancreas: The organ was enlarged, being acutely swollen 
and very pale in. color, showing a large amount of typical fatty 
replacement. 

Microscopic: The islands were very irregular in size, but con- 
tained a relatively large number of cells. The acini were small, 
numerous, and heavily stained, while the stroma appeared normal 
in all sections. 

IV. Adrenals: These organs were extremely small and sur- 
rounded by very hemorrhagic periadrenal fascias. Sections demon- 
strated a thin, pale cortex which was reduced throughout and the 
medulla appeared of the normal gray color with a solid consistency. 

Microscopic: The cortical layers in general were fairly well 
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preserved, but the lower layer showed some diffuse sclerosis. The 
stroma in general was fairly normal throughout. The medulla was 
hyperplastic in patches and showed a marked round cell infiltration 
with excessive pigmentation which extended into the lower cortical 
layer. The ganglion cells of the medulla seemed increased in number 
and enriched in protoplasmic extensions. 

V. Gonads: The testicles were very small and soft on palpa- 
tion and sections disclosed a general fibrous overgrowth with sclerosis 
of the tubules which were very fragile. 

Microscopic: There was an enormous amount of connective 
tissue present and all tunics were remarkably thickened and rich in 
collagen as well as in elastic tissues. The basement membranes were 
thickened and there were plenty of interstitial cells of Leydig. The 
tubules were small, few in number, and sclerotic, with the few 
Sertoli cells having a tendency to concentrate to one side or other of 
the tubules. There was a diffusion of the chromatin substance in 
the nuclei and spermatids were few in number, while spermatazoa 
were seldom seen. 

CoMMENTS 

We have in the history the usual occurrences which precede the 
development of the catatonic mechanisms. Anatomically we find in 
general a status lymphaticus make-up with unusually small vessels, 
but in this case which differs from most of the others we have an 
enlarged heart which is based on the possibilities of compensatory 
adjustment which in these cases is so often found lacking, however, 
since we find the individual dying with cardiovascular disease, this 
compensatory adjustment was not adequate. The lungs were free 
from signs of tuberculosis. We have here in the thyroid fibrosis, 
in the adrenal cortical alterations and in the regressive atrophy of 
the testicles the usual histologic glandular findings which go with the 
constitutional make-up of the catatonic precox. 


Case XI, American, male, age 45, single, cooper. Mental Diag- 
nosis: Dementia precox (catatonic type). Duration of Psychosis: 
Twenty-one years. Pathologic Diagnosis: Chronic ulcerative pul- 
monary tuberculosis. 

CrinicaL Notes 
Family History: No reliable history could be obtained from 


this patient. 
Personal History: He stated that he was injured by choking in 


CONSTITUTIONAL FACTORS IN DEMENTIA PRECOX 53 


Ohio in 1870. He claimed to have forgotten the year of his enlist- 
ment in the army, and also had forgotten all the earlier incidences 
of his childhood. He denied indulgence in alcohol. 

Present Illness: According to reports his first symptoms were 
shown in October, 1900, when he was diagnosed as “ homicidal 
insanity’. He was restless, nervous and irritable, at times becoming 
greatly excited, and threatening injury to those about him. He was 
often irrational in his statements, laughed at trifles and assumed 
grotesque attitudes. These were his symptoms at the time of admis- 
sion to St. Elizabeths Hospital. 

Physical Examination: He was a fairly well nourished man, 5 
feet 8 inches tall, weight 160 pounds, skin was soft, but exhibited a 
few eruptions and some bruises due to self-mutilation. The hair 
was prematurely gray and there was an area of alopecia over the 
frontal region. The temporal arteries were also visible and tortuous. 
Pupils reacted rather sluggishly, and the hearing seemed to be some- 
what impaired. 

Examination of the circulatory system showed no peculiarities. 
The supraclavicular spaces were sunken and roughened; breathing 
was heard over the upper thoracic area. The patellar reflexes were 
sluggish; otherwise he seemed normal physically. 

Progress of the Case: The patient developed auditory halluci- 
nations, stating that the voices sounded like monkeys chattering in 
his ears, no words being distinguishable. He thought these voices 
- came from his fellow patients and that the people around him were 
all monkeys, so he called the ward the “ Monkey Didno”’. He was 
very silly in his facial expression and very contradictory in his state- 
ments. He seemed to be completely disoriented. He helped about 
the wards some, answered questions readily, but was silent unless 
spoken to. He was tidy in dress and habits, but took no particular © 
interest in his surroundings. He remained in this condition for six 
or seven years, during which time the notes state that he was 
deteriorating rapidly, becoming:restless and having atiditory halluci- 
nations and visions at night, and he frequently was amused greatly 
by seeing his own image through the window mirrored in the dark- 
ness, and to which he often talked. He was greatly reduced 
mentally, had completely lost his memory for dates and had 
great difficulty in retaining impressions. He continued to eat and 
sleep well, and seemed in fair health, but was very seclusive and 
mumbled continually to himself. In 1915 he developed peculiar 
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mannerisms of moving about in a circle, taking several turns with 
his right hand on his throat. Later he developed spells of catatonia 
during which times it was impossible to hold any conversation with 
him. During these inaccessible periods he would attempt to answer 
but one question and that was regarding his age, he always answered 
“1200 years”. In 1917 he developed destructive tendencies, broke 
many window panes and for this reason was confined to a room with 
closed shutters. He became very untidy in habits and lay in bed 
the greater part of the day chewing the bed clothes and choking 
himself with his right hand. 

In 1920 he remained in bed, very untidy, noisy and stubborn and 
continued to try to choke himself. He constantly butted his head 
against the bed, stole other patients’ food, had a voracious appetite 
and often ate so much that he was compelled to vomit the excess. 
He finally developed active tuberculosis and died in 1921. Several 
Wassermann examinations were negative. 

Necropsy Findings: The body was extremely emaciated and 
bore a tough, broken, scaly skin, which over the chest, abdomen and 
pubic region was covered with extremely long black hair. 

The brain weighed 1360 grams and disclosed no remarkable 
alterations. The heart weighed 200 grams, was pale, and the walls 
of the cavities were thin, but all the valves were normal. The aorta 
and its branches were small, thin, hyperelastic, and the endothelial 
surfaces were free from lesions. 

Both lungs were in advanced stages of chronic ulcerative tuber- 
culosis with large gangrenous cavities in the left upper lobe and 
tuberculous ulcerations scattered along the bronchi and trachea. 

- Other features of interest were: (1) Tuberculosis of mesenteric 
lymph nodes. (2) Tuberculous colitis and proctitis. (3) Chronic 
passive congestion of the liver. (4) Status lymphaticus type of cir- 
culation. (5) Mild diffuse productive nephritis. 


GLANDS OF INTERNAL SECRETION 


I, Pituitary: This gland was contained in a deep, roomy sella 
turcica in which it was deeply sunken and flattened. The substance 
was pale and the posterior lobe was acutely softened. 

Microscopic: The anterior lobe was heavily sclerotic, the acini 
being chiefly acidophilic, and very small in size with the cells detached 
from the basement membranes and clumped together in the lumina. 

The posterior lobe was congested and edematous, and the pars 
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intermedia was composed of normal appearing cells, but the structure 
was relatively more extensive than usual. 

II. Thyroid: Both lobes were very small and the isthmus was 
narrow, and while the substance was normal in color and quite soft, 
there was a distinct increase in the stroma through both lobes. 

Microscopic: The interstitial changes were diffuse, but prin- 
cipally seen in large radiating bands. The acini were about one-half 
the normal size and the colloid was greatly reduced in amount. The 
chief cells had assumed the high cuboidal shape and there was a con- 
siderable proliferation of cells between the follicles, where in places 
they were present in large accumulations or bunches. There was 
also an abundant proliferation of fibroblasts. 

III. Pancreas: This gland exhibited some post mortem autoly- 
sis, but was of fair size and apparently not diseased. 

Microscopic: Aside from a mild acidophilic reaction in the 
islands the sections appeared normal. 

IV. Adrenals: .These glands were average in size, but the 
cortex was brown, boggy and partially degenerated, while the medul- 
lary substance was entirely liquefied. 

Microscopic: The capsule was thickened and the glomerular 
layer of the cortex was entirely destroyed, being largely replaced by 
fibrous tissue extending from the capsule. The remaining layers 
were thinned out with fatty degenerated cells and in patches the acini 
were hyperplastic giving the impression of a senile gland construc- 
tion. Numerous long strips of infantile appearing cortex were seen. 

The medulla was areolar in appearance and contained a few 
cortical inclusions, but the greater part of the substance had 
disintegrated. 

V. Gonads: The testicles were described as “normal”, but- 
through a laboratory accident were not available for microscopic 
study. 

CoMMENTS 

This patient was rather a typical case of the so-called catatonic 
dementia precox with impulsiveness, tendency to episodic behavior, 
grotesque attitudes and periods of catatonia. This was followed by 
dementia and terminal tuberculosis. 

The small heart and aplastic vessels, speak for nutritional diffi- 
culties which are so often shown by the development of morbid 
cellular changes in the brain, skin, and other tissues in the prolonged 
‘cases of mental disorder. 
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The thyroid and anterior pituitary were altered profoundly and 
in the adrenal we have a peculiar mixture of aplasia, atrophy and 
arrested development at the infantile level, which picture was altered 
somewhat by the acute terminal changes. 


Case XII. African, male, age 25, single, laborer. Mental Diag- 
nosis: Dementia precox (catatonic). Duration of Psychosis: Three 
years. Pathologic Diagnosis: Chronic ulcerative pulmonary tuber- 
culosis. 

CLINICAL NOTES 

Family History: The parents were alive and well, but were 
very aged. There was no significant. family history of mental 
disorder. ; 

Personal History: Nothing could be obtained relative to the 
personal history other than the military record shows that he was 
accepted for enlistment in 1918, and after six months was trans- 
referred to St. Elizabeths Hospital with a diagnosis of “ hebephrenic 
dementia precox ”. 

.Present Illness: Records state that the patient was unable to 
give any definite information about the onset of his present trouble, 
but merely said that he had been very homesick for some time and 
became very nervous, being unable to work. He showed great grief, 
being very lachrymose at times. He then developed periodic attacks 
of excitement which required restraint and it was necessary to place 
him in continuous baths for several days. At that time he became 
confused, refused to answer questions, assumed apathetic attitudes 
and was unfriendly in manner. On several occasions he completely 
removed his clothing and wandered about the ward. When admitted 
‘to St. Elizabeths Hospital he was out of touch with his surround- 
ings, refused to coOperate in an examination and refused to remove 
his clothes. He apparently was reacting to auditory hallucinations, 
his lips were tremulous and his facial expression was that of marked 
depression, his eyes often filling with tears regarding which he would 
offer no explanation. 

Physical Examination: He refused to codperate in the exami- 
nation and it was carried out with difficulty. He was 6 feet 1 inch 
tall, and weighed 150 pounds. There were no significant findings 
with the exception of exaggerated reflexes. The laboratory exami- 
nations were negative. 

Progress of Case: For two years he showed practically no 
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change, being dull, stupid and indifferent, taking no interest in his 
surroundings, but sitting aside by himself, refusing to talk, and when 
forced to answer giving an irrelevant reply in an inaudible tone of 
voice. He soon developed a rise of temperature, was examined 
physically by X-ray and by the laboratory for tuberculosis. All 
examinations were found positive and his case developed very rapidly. 
He died from this disease three years after admission. 

Necropsy Findings: The body was that of a tall, slender 
emaciated negro, bearing a skin dry and scaly throughout, particu- 
larly over the chest and over the lower extremities. The subcutaneous 
fat was practically absent and the chest wall was elongated and 
sunken anteriorly. 

The brain weighed 1450 grams and was normal with the excep- 
tion of slight atrophy of the frontal convolutions and some blood 
diffusion in the pia mater. There was a moderate clouding of the 
pia over the surfaces of both hemispheres. 

The heart weighed 390 grams, the pericardium being thickened 
throughout and contained a large amount of clear fluid. Heart 
muscles were soft and flabby and extremely pale, showing fibrous 
replacement and fatty degeneration as characteristic features. The 
valves were relaxed, but not particularly diseased, although there 
was some general sclerosis. 

The aorta and its branches were extremely small, thin walled, 
hyperelastic and free from lesions. 

Microscopic: Examination of the heart muscle fibers showed 
them to be very small and widely separated as were also the cells 
composing them. The nuclei reacted weakly to the stain and all blood 
vessels were very small and slightly congested. 

The lungs were both effected throughout by miliary and con- 
glomerate tubercles, but there were no cavitations present in the left 
lung and the greatest amount of change was near the roots of the 
organ, however, there was a large cavitation in the apex of the right 
lung with the remainder of the substance, fibrous and caseous. 

The intestines were bathed in a large amount of thick yellow 
fluid containing strands of fibrin which adhered to the intestinal 
surface, and the walls showed congestion and unusually numerous 
tuberculous ulcers were seen widely distributed along them. The 
mesenteric lymph glands also showed tuberculous invasion. 

Additional interesting findings were: (1) Tuberculous peri- 
tonitis. (2) Chronic parenchymatous nephritis. (3) Status lym- 
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phaticus type of adrenal and thyroid glands. (4) Enlargement of 
the anterior pituitary lobe. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: The pituitary fossa was well formed and open 
with the exception of the base of the clive in which there was a 
small sized bony protrusion. The gland showed some acute swelling 
with increased resistance of the tissue and the anterior lobe was con- 
siderably enlarged, pale, and fatty in appearance, this enlargement 
being far out of proportion to the size of the posterior lobe. 

Microscopic: The acini were rather dense, containing heavily 
stained cells, which were numerous and in patches there were hyper- 
plastic acidophilic acini having cells showing binucleated forms along 
_-with others showing vacuolization of the protoplasm. The stroma 
seemed normal throughout. Pars intermedia appeared normal and 
contained very little colloid. The posterior lobe showed patches of 
dense fibrosis and many of the fibroblasts were laden with brownish 
pigment. 

II. Thyroid: The thyroid was softened, the tissue being easily 
fractured and there was much replacement by bands of interstitial 
tissue. Both lobes were shortened and the poles were rounded. 

Microscopic: The stroma was increased in dense bands radiat- 
ing through the tissue, thus widening the interacinal structures which 
were filled with fibroblasts. In patches there was an overgrowth of 
epithelial cells principally near the margins of the gland near the 
capsule. The acini were small in size, but were fairly well stained. 
The colloid was reduced at least two-thirds in quantity and the chief 
cells were unusually irregular in size showing many gaps in the 
lining of the basement membrane. . All the acini were much under 
size, but there was much irregularity in these sizes. 

II]. Pancreas: The pancreas was small, white in color, show- 
ing many patches of fatty replacement and the fascias were thickened. 
The substance was extremely lobulated. 

Microscopic: The organ was composed of very small lobules, 
widely separated by bands of connective tissue. The center of these 
lobules showed post mortem disintegration and in general the acini 
were small, heavily stained, composed of few cells and were shrunken 
throughout, but had retained the nuclear staining properties. The 
islands were fairly well preserved. 

IV. Adrenals: These glands were extremely small, particularly 
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the left, and were thinned out to an unusual degree, cortex being 
pale and cloudy, however, the medullary portions appeared fairly 
normal. 

Microscopic: The upper layer of the cortex was densely sclerotic 
and was composed of very small glomeruli. The surrounding capsule 
contained small accessory islands of cortex and many small sized 
shrunken sympathetic ganglia composed of pigmented cells. The 
middle cortical zone exhibited advanced fatty changes and in the 
lower zone, in fact throughout the entire cortex all cells were very 
small in size, showing practically no compensatory glandular hyper- 
trophy, but the structure was aplastic with poorly differentiated 
layers. The medulla was very narrow and fibrotic containing many 
cortical inclusions. These inclusions about the central vein presented 
better developed cortical cells than elsewhere in the gland. The 
elastic tissues were in excess in the periadrenal tissue and in these 
sections a well formed area of misplaced cortex was seen far out in 
the loose areolar tissue. 

V. Gonads: These structures were not removed from the body. 


CoMMENTS 


This young colored man’s mental disorder was of the type often 
referred to as hebephrenic dementia precox, with periodic attacks of 
excitement alternating with those of depressed phases. The reactions 
were liable to sudden changes, but later the catatonic symptoms were 
in the foreground. The heart weighed more than the hearts of the 
other members of this group, but it had developed compensatory 
hypertrophy and fibrous replacement because of muscular disease, 
however, the circulatory system and the general constitution of the 
thyroid and adrenals are characteristic of the general make-up of the 
other cases in this group. Finally after a short period of two years 
of schizophrenic activities his constitution succumbed to chronic 
ulcerative tuberculosis. 


Case XIII. African, male, age 28, single, laborer. Mental Diag- 
nosis: Dementia precox (catatonic type). Duration of Psychosis: 
Three years. Pathologic Diagnosis: Acute uremia. 


CriinicaL Notes 
Family History: Negative. 
Personal History: The patient was healthy as a child and learned 
easily. Said he did not learn much because the schools were poor, 
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so left at the age of thirteen to work with his father in the meat 
market. The home life was unhappy as his mother had a violent and 
uncontrollable temper. The parents used to beat the children very 
badly. He said there was no use to try to pray to do good as every- 
thing seemed to be in the way to prevent it. He had had gonorrhoea 
and chancre and was treated with 606 for syphilis. Had been 
alcoholic since sixteen, and when it could be obtained would drink a 
pint of gin daily. He had been arrested four times for drunkenness 
and misconduct. Was married for four years before the onset of 
the psychosis and was happy for three months, then his wife began 
drinking and kept bad company in the house. She had one illegiti- 
mate child before marriage. They had no children. 

Present Illness: Patient was working in a factory and got into 
trouble with some of the women’ whom he thought played practical 
jokes and talked obscenely, and on going to the manager to get his 
pay they had an argument, so he was sent to the Washington Asylum 
Hospital. On admission to the hospital he thought a woman had 
put a spell on him which made him feel funny and aroused a desire 
to fight those around him. He thought that his features and the 
color of his skin had changed. His dead brother’s spirit came to 
him at night telling him that a woman had put poison in his food 
and gave him medicine which killed him, but that he came back to 
life. He thought he had been shut up in a toilet for two months. 
He spent his time lying idly about the ward and porch, taking very 
little interest in his surroundings. He was seclusive and irritable, 
but neat in dress and habits, and assisted with the work. There was 
a history of many varieties of hallucinations and delusions and the 
patient stated that so many people were naturally mean and vicious 
that he could not get on with them. He was discharged by court 
in August, 1917, and was thought to be a paranoid type’of dementia 
precox. He was readmitted in November, 1917, with accentuations 
of the above mentioned symptoms and in addition a pronounced 
catatonic syndrome. He was in this hospital for about two years 
without change of symptoms when he was taken ill with acute 
nephritis and died. 

Physical Findings : Height, 5 feet, 3 inches. Weight, 135 
pounds, fairly well developed and nourished, small head with occip- 
ital region poorly developed. His wrinkled features made him 
appear much older than the given age. 

The circulatory, respiratory and alimentary systems appeared 
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normal. The genitals were large, pubic hair transverse and there 
was a scar of an old chancre on the lateral surface of the glans penis. 
The testicles were firm and equal in size. 

Nervous System: Pupillary tests were unsatisfactory and there 
was a suggestion of arcus senilis. Muscular system well developed, 
but of poor tone, grip weak, poor codrdination, slight Rhomberg, 
fine tremor of fingers and inequality of knee jerks. 

Necropsy Findings: Body emaciated. Skin presented scaly ap- 
pearance, parchment-like to touch, scaly lesions of the forearms, chest 
and back. Pupils irregular. Inguinal and abdominal glands en- 
larged. The brain weighed 1000 grams and exhibited a slight in- 
crease in fluid and an anaemic appearance. There was a mixed 
infection of the frontal sinuses. . 

The heart weighed 250 grams, and was soft and flabby. The 
aorta was in very good condition and small in size, but some early 
patchy thickenings were seen. The kidneys were in active stages of 
acute parenchymatous nephritis. Other interesting findings were: 
(1) Ancient pleuritis. (2) Chronic gastritis. (3) Chronic pan- 
creatitis. (4) Hypothyroidism. (5) Tuberculous lymphadenitis. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: Grossly, not remarkable. 

Microscopic: The anterior lobe appeared normal-with the excep- 
tion of a moderate hypertrophy in the cytoplasm of the acidophilic 
cells. The posterior lobe presented a moderate increase in the fibro- 
blasts. The capsules and elastic tissue were not remarkable. 

II. Thyroid: Both lobes were unusually small and the isthmus 
was rudimentary, consisting of a fibrous band containing no thyroid 
tissue. There was a marked decrease in the colloid with some 
increase in fibrous tissue throughout both lobes of the gland. 

Microscopic: Overproduction of interstitial tissue had divided 
the gland into small lobules (Figure VIII). The colloid collections 
were few in number, small and contracted, moreover in many places 
fibrous tissue had completely replaced the acini. Basement mem- 
branes were thickened and the chief cells were proliferating exten- 
sively, but retained their normal appearing nucleus. Fibroblasts were 
plentiful and there was a marked increase in the connective tissue of 
the capsule. The elastic tissues appeared normal in the blood vessel 
walls, but were increased in the gland substance. 
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III. Pancreas: This gland was somewhat increased in size 
and its middle anterior surface presented an area of circumscribed 
superficial, and sharply defined infection. The head of the organ 
showed within its substance an elliptical area 1 x 2.5 cm. of orange 
yellow color and of gelatinous consistence. The center of this mass 


was granular and yellowish gray in color. 


Figure VIII. (Case XIII) Photomicrograph (Low 
Power) of thyroid tissue showing overproduction of 
stroma, reduction in number and size of acini, and 
poverty of colloid. 


Microscopic: The substance was congested, the islands were 
very small and were composed of very few cells. The acini were also 
small, closely set together and contained very few cells, the nuclei 
being heavily stained and numerous. In patches through the gland 
the islands were prominent, being very large and lightly stained, and 
the acini were undergoing hyperplasia, showing much fusion and 
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obliteration of spaces, with the parenchymatous cells in active mitosis 
while the central mass above mentioned was found to be a non- 
malignant adenoplasia. Connective tissues were apparently normal. 

IV. Adrenals: The right was very much smaller than the left, 
both showing a diminished medullary area. 

Microscopic: The capsules were thickened and recent hemor- 
trhages showed prominently in the cortex, the cells of which were 
normally arranged, but greatly atrophied in all zones which were also 
narrowed. The lower layer of the cortex was very hemorrhagic. 
The adrenals were surrounded by a thick areolar type of capsule 
which presented enormous numbers of congested vessels. The 
medulla was atrophic and apparently exhausted, being filled with 
fibroblasts and small round cells. 

V. Gonads: The tunica albuginea was much thickened and 
there was a fibrosis throughout the glandular substance of both 
organs. The tubules were not elastic. 

Microscopic: The walls of the atrophied tubules were all 
markedly thickened and they contained a very few flattened Sertoli 
cells. Spermatogenesis was completely arrested. In general the, 
interstitial tissue was increased in the regions of the atrophied tubules, 
and the cells of Leydig were seen in small groups widely scattered. 
There was evidence that the regression had been rapid. 


CoMMENTS 


The home life of this negro boy was unusually unsatisfactory as 
has been the case in most of the patients of this group. He made 
maladjustments to his surroundings and early in his psychosis pro- 
jected the difficulties on to other individuals, and finally became un- 
able to get along outside of an institution, although after improve- 
ment he was discharged and given a trial. 

We have at the base of the disturbance the following interesting 
facts: The small circulatory system, the history of syphilis, definite 
clinical and anatomical hypothyroidism; small sclerotic adrenals; 
atrophic testicles and an overdeveloped pancreas, perhaps compen- 
satory to sclerosis of the other glands. There was also an additional 
interesting feature in this case, namely the overdevelopment of the 
abdominal lymphatic system, and the inguinal lymph glands. (Ques- 
tion as to whether syphilitic or tuberculous, since bacterial stains were 
not done. At least the lesion was infectious granuloma.) 
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Case XIV. Austrian, male, age 32, single, soldier. Mental Diag- 
nosis: Dementia precox (catatonic form). Duration of Psychosis: 
Five years. Pathologic Diagnosis: Influenza. 


CrinicaAL Notes 

Family History: The father probably died from tuberculosis, 
the mother also dead, cause unknown. He had been away from home 
for so long a time that he had lost interest in his relatives and knew 
little of their history. 

Personal History: The patient was born in Austria; began school 
at six years of age and continued until fifteen years of age. He got 
along well in school, was bright in studies, and never had trouble with 
other pupils. He came to the United States at fifteen years of age, 
worked for short period as a weaver and then joined the army. He 
had gonorrhea in 1910 and had heat exhaustion once, and had been 
troubled with severe headaches ever since. 

Present Illness: He was regarded as peculiar for a number of 
years, was often drunk and it became necessary to place him under 
observation since he showed mild paranoid trends and some degree of 
suicidal intent. He was unmarried and cared very little for women. 
Stayed to himself and talked very little. He declined to associate 
with his fellows and was extraordinarily neat. Later he cut his throat 
with a razor severing the trachea, but missed the carotids. The 
wound was sutured, but became infected and left a fistulous opening 
into the trachea. Upon admission to St. Elizabeths Hospital he was 
quite catatonic and depended entirely upon a trachectomy tube for 
respiration; was totally indifferent to his surroundings and took no 
nourishment unless fed by attendants. He continued in this condi- 
tion during the four-year period at St. Elizabeths. 

Physical Findings: Laboratory findings negative; inspection 
showed a well developed, poorly nourished, white, adult male; height, 
5 feet, 6 inches; weight, 150 pounds; head normal and hair abundant. 
There was a scar over the larynx connecting with the exterior and 
numerous rales were heard in the larger bronchi. The pupils were 
equal and dilated, reacting normally. There was a tremor of the 
eyelids which were tightly closed, but no tremor of the face. There 
was no cooperation in the examination, patient being in a catatonic 
stupor. 

Necropsy Findings:. There was a fistulous opening into the 
trachea 8 mm. in diameter due to an ancient wound. The brain 
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weighed 1500 grams, the lateral diameter being very wide and all 
poles of the specimen were well rounded. The cisterns were par- 
ticularly deep; and the pia mater showed a slight surface irritation 
with congestion. Otherwise not remarkable. 

The heart weighed 200 grams, small in all dimensions, soft and 
flabby but free from lesions. The aorta was unusually small and 
hyperelastic with a smooth intima. The branches of the aorta were 
aplastic and free from disease. The lungs showed influenzal pneu- 
monitis of rapid development. The kidneys were of the congenital 


” 


type known as “ Horseshoe Kidney ”’. 


GLANDS OF INTERNAL SECRETION . 


I. Pituitary: Not remarkable grossly. 

Microscopic: The anterior lobe cells showed hypertrophy and a 
deep staining reaction. There was a large amount of colloid in the 
stroma of the pars intermedia through which there was a prolifera- 
tion of the basophilic cells, the pars intermedia being unusually 
large and showing an increase in the stroma. The posterior lobe 
was heavily fibrosed, while the interstitial tissue of the anterior lobe 
appeared relatively small. 

II. Thyroid: Not remarkable macroscopically. 

Microscopic: There was a marked reduction in the number of 
follicles all of which, however, contained some colloid. There was 
also a moderate overproduction of chief and supporting cells, and an 
increase in the fibroblasts among which were many interacinal red 
blood corpuscles. The interstitial tissues were unusually hemorrhagic. 

III. Pancreas: The gland was diminished in size, rather 
softened and on section showed considerable injection. 

Microscopic: The substance showed acute congestion with 
rupture of capillaries and cloudy swelling of the acini and there was 
a moderate increase in the interacinal connective tissues. 

IV. Adrenals: These were of average size with the surfaces 
showing marked congestion. On section the cortex was soft and 
swollen. ma 

Microscopic: The cortex stained normally, excepting for con- 
siderable fatty degeneration through the middle zones. The cortex 
was narrowed universally and the medulla was relatively much 
larger than usual and contained a few cortical inclusions. 

V. Gonads: The testes were undersized and showed an increase 
in fibrous tissue with the parenchymatous structures notably softened. 
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Microscopic: In general there was an abundance of flattened 
spermatogenic cells in the atrophied tubules with thickened walls, 
but there were very few spermatozoa, the Sertoli cells being large 
and extremely granular, showing lipoid degeneration. There was a 
reduction in the number of cells of Leydig, but throughout there 
was a moderate increase in the amount of dense connective tissue. 


CoMMENTS 


We have in this instance a typical case of catatonic disturbance 
with death due to disease other than tuberculosis, the cause of death 
being an acute one—influenza, but as usual, in this case we find the 
very small heart and aplastic circulatory organization and the follow- 
ing glandular disturbances: the fibrosis of the posterior lobe and 
pars intermedia of the pituitary, with compensatory hypertrophy of 
the anterior lobe cells which may be of some significance in con- 
nection with the theory of intrapituitary glandular balance. We also 
have a reduction in the thyroid follicles with a moderate overproduc- 
tion of interstitial tissues, as well as in the adrenal the aplasia of the 
cortical and medullary tissues with fatty degeneration of the cortex 
and with cortical inclusions. The gonads showed atrophy of the 
tubules and a very few spermatazoa and there were interstitial and 
interacinal alterations, so in this case we have the fundamental back- 
ground and the development of the mental disorder, the organic com- 
ponents of which cannot be attributed to the presence of a chronic 
disease, as such was not found at autopsy. 


Case XV. American, female, age 28, single, no occupation. 
Mental Diagnosis: Dementia precox (catatonic). Duration of Psy- 
chosis: Seven years. Pathologic Diagnosis: Intestinal obstruction 
from foreign bodies. 

CLINICAL NOTES 

Family History: The only significant fact obtained was that the 
father was a drunkard. 

Personal History: No information regarding her early life could 
be obtained excepting that she was given to spells of weeping and 
finally refused to go to school because of her poor clothes and conse- 
quent ridicule from other children. 

Present Illness: She was first admitted to the hospital at the 
age of thirteen, where her condition was diagnosed as “ excitement 
in an imbecile’, but she was soon discharged as improved. After 
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this episode she got along’ well until she was twenty-one years old 
when the drunken father made a homicidal attack on the family and 
the present psychosis was precipitated. She lost interest in her 
surroundings, refused to help the mother, did not bathe, lounged 
about, and later began to wander about the neighborhood at night. 

On readmission to the hospital she was silly, refused to answer 
questions, talked to imaginary people and later became homicidal. 
There was no cooperation in the intelligence tests, which were con- 
sequently poorly done and not instructive. 

During her entire stay at the hospital she was very resistive, 
untidy, destructive and often required tube feeding. She frequently 
exposed herself, masturbated, and was overtly homosexual. She 
swallowed any object of suitable size found on the floor of the ward. 

Physical Findings: The laboratory findings were negative. Since 
there was great difficulty in managing the patient the physical 
examination was practically worthless, but there were no objective 
signs of disease while in the hospital with the exception of an attack 
of influenza. 

She suddenly manifested symptoms of acute intestinal obstruction 
and died before an operation was performed. 

Necropsy Findings: The brain weighed 1220 grams and appeared 
normal on superficial examination. The heart weighed 180 grams, 
was small in all dimensions and the walls were thin. The aorta was 
of the status lymphaticus type, being small, thin, smooth and elastic. 
The lungs were not remarkable excepting for congestion. 

The death was caused by an acute intestinal obstruction from a 
foreign body, which was a tremendous ball of tightly matted hair 
impacted in the ilium against the ileocoecal valve. The stomach and 
small intestines contained numerous smaller hair balls, bits of cloth, 
strings, pins and comb teeth. 

Other findings were: (1) Acute parenchymatous nephritis. 
(2) Infantile uterus. (3) Pulmonary congestion. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: Described as normal. 

Microscopic: In portions of the anterior lobe there was enlarge- 
ments of both acini and cells, which were extremely angular and 
weakly stained. The oxyphilic cells in general were in predomi- 
nance, but in patches there was produced an adenomatous organiza- 
tion of proliferating acini, the cells of which were basophilic in 
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character and in active stages of mitosis. Both lobes were congested, 
probably from terminal changes and the stroma was apparently 
normal throughout. 

II. Thyroid: Unfortunately this gland was not removed at 
necropsy. 

III. Pancreas: The pancreas was of small size and showed a 
general atrophy of the parenchyma. 

Microscopic: Post mortem autolysis was in evidence, but many 
cells still presented brightly stained nuclei. The islands were small 
and acidophilic. 

The acini were small but the cells showed an abundance of func- 
tioning metabolic granules. The stroma was increased in strands of 
fibrous tissue which divided the organ into small lobules; the tissue 
about the vessels and through the skeleton of the gland exhibiting a 
high collagen content. 

IV. Adrenals: Both glands exhibited surface cortical hyper- 
plasias. 

Microscopic: The capsule was thickened and the outer zone of 
the cortex was almost entirely replaced by ramifications of this 
fibrous tissue but a few small acini bearing brightly stained cells still 
represented this zone. The acini with their cells of the middle zone 
were reduced in number both from surrounding sclerosis and from 
fatty devastation. Many lower cortical acini were included in the 
medulla and surrounded the great central vein. The medulla was 
heavily pigmented as were also its few visible ganglion cells, which 
still retained some of their Nissl bodies. There was considerable 
congestion of the vessels of the medulla and lower cortical zone, but 
the vessels of the other structures were not remarkable. 

V. Gonads: The ovaries appeared well developed and not 
diseased. ; 

Microscopic: Many unripe follicles were seen through the 
cortices of the ovaries; in one area a ripe ovum was about to be 
discharged and two recently formed corpora lutea were noticed as 
well as an occasional old lutem undergoing fibrosis. - Much cellular 
proliferation was seen at the sites of old ova. There was a general 
increase in collagen through the gland, which was, otherwise normal. 
VI. Mammary Glands: The breasts were small, soft, and 
flabby. ; : 

Microscopic: The acini of these glands were widely separated 
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almost completely replaced by fibrohyaline tissue, and only an occa- 
sional small group of compactly arranged, atrophic, acini bearing 
small cells was discovered. (Figure IX.) In a few instances the 
acini had undergone a wide dilatation with flattening of the cell 
lining, and exhibited a collection of amorphous debris. 


Ficure IX. (Case XV) Photomicrograph (Low Power) of tissue from 
mammary gland, exhibiting a characteristic field with remnants of 
atrophic glands imbedded in dense fibrous structure. 


CoMMENTS 

This girl was at a tremendous disadvantage in the home environ- 
ment, which was unusually bad and productive of the results realized 
in the type of constitutional make-up observed in this case. 

The basic organic elements or soil for a profound regressive 
psychosis were represented by the aplastic status lymphaticus type of 
circulatory system, the adrenal sclerosis, early fibrous changes in the 
ovaries, and the underdeveloped, sclerotic breasts. 

It is to be regretted that the thyroid was not aradiabte for study. 
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Case XVI. Filipino, male, age 37, married, marine. Mental 
Diagnosis: Dementia precox (catatonic). Duration of Psychosis: 
Six months. Pathologic Diagnosis: Bilateral lobar pneumonia. 


CLINICAL NOTES 


Family History: Parents dead. Father died of tuberculosis, 
three sisters and four brothers living and well, five brothers and 
sisters dead, causes unknown. 

Personal History: He was born in the Philippine Islands and his 
education, social and occupational histories were inaccessible, but he 
claimed to have a wife. His habits as to alcohol, tobacco, drugs and 
sexual activity were not ascertained. Claimed to have had gonorrhea 
in 1908 but denied syphilis. 

Present Illness: He stated that he felt well until leaving the 
Philippine Islands in 1920. Since then something had been the matter 
with him and he complained of pains in the chest and abdomen, and 
did not sleep well. He spent much of his time lying relaxed in bed 
usually with his head covered by the sheet. The facial expression 
was apathetic, there was no spontaneous speech and when questioned 
only mumbled unintelligently. When asked what the matter was 
with him he touched his head and chest and said “ sick”’. He seemed 
alert when anything unusual was going on around him, when he 
appeared suspicious and somewhat apprehensive. He refused to eat 
and had to be tube fed regularly, and expressed the idea that there 
was poison in the food. He seemed to distinguish between patients, 
physicians and nurses, and apparently understood simple questions 
and instructions in English. There was apparently no gross deteriora- 
tion in the intellectual field. 

Physical Findings: He was a poorly developed emaciated man, 
height 51/6 feet, weight 8314 pounds, with a rough and desqua- 
mating skin, mucous membranes pale, muscles poorly developed, a 
yellowish tinge to the sclera of the eyes and lips dry and cracked. 
The chest wall was thin with depressions below and above the 
clavicles. The costal angle was narrow, the expansion poor, and the 
vocal fremitus was increased over both upper posterior areas. There 
were fibrillant rales through the chest, the heart sounds were weak, 
and a faint systolic murmur was heard at the apex. The pulse was 
64, full and soft. The inguinal glands were easily palpable. 

At the time the patient was admitted to St. Elizabeths Hospital 
from the Marine Hospital at Stapleton, N. Y., he was unable to walk 
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and was placed in bed where he covered up his head and led a 
vegetative existence. He refused many of his meals and showed 
signs of rapidly advancing pulmonary tuberculosis. He died Decem- 
ber 16, 1920, one week after admission to the hospital. 

Necropsy Findings: The body of this young Filipino was 
covered with a brown dry skin which was otherwise not remarkable. 
The skeleton was very slender. 

The brain surface was somewhat congested but showed no 
abnormalities with the exception of the configuration of the convolu- 
tions of the frontal lobes which differed considerably on the two 
hemispheres and both were of the macrogyric type. The meninges 
were acutely congested. 

The heart weighed 240 grams and the muscles appeared rather 
pale and weak with the cavities filled with large blood clots. The 
mitral valve was slightly sclerotic and the aortic area showed some 
scarring from ancient lesions with a few patches of fibrofatty change 
seen about the valve. The aorta was extremely small, thin and 
elastic throughout. 

The lymph glands throughout the body were enlarged and 
numerous, but no signs of tuberculosis were seen in any organ. Both 
lungs were in the grey stages of lobar pneumonia. 

Other important findings were: (1) Simple nephritis (acute). 
(2) General status lymphaticus constitution. (3) Adrenal insuf- 
ficiency. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: The gland was small in size but appeared normal 
in substance. 

Microscopic: The greater part of the anterior lobe was composed 
of unusually large acini made up principally of acidophilic cells. In 
places there were some tendencies to small adenomatous formations 
of the acini. The stroma was normal throughout all portions of the 
substance. The pars intermedia was slightly enlarged, the cells being 
hyperplastic and there was a general increase in the connective 
tissues. The posterior lobe was normal with the exception of an 
overabundance of pigment formation. 

IL. Thyroid: This structure appeared normal in consistence 
but it was considerably reduced in size. 

Microscopic: There was a general decrease in colloid with the 
remaining amount divided into small areas by wide bands of con- 
nective tissue. The acini varied much in size and some contained 
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no colloid, but with normally stained cells while others contained an 
abundance of colloid with a tendency to overproduction of epithelial 
cells. A few small interstitial hemorrhages were noted and there 
was one large sized dense patch of fibrous tissue surrounded by 
deposits of old blood pigment. The elastic tissues were normal in 
the blood vessels but moderately increased in the interstitial structures 
where also there was an abundance of collagen in the large bands. 

III. Pancreas: This gland appeared normal grossly. 

Microscopic: This structure showed post mortem disintegration 
of the acini with much shrinkage, the remaining acini were small in 
size in patches, but in other areas many were in stages of compen- 
satory hypertrophy. The interlobular connective tissues were gen- 
erally increased and there was also a diffuse increase in the interacinal 
stroma. The islands were of large size but contained very few cells, 
which, however, were well stained and appeared to be functioning. 

IV. Adrenals: These glands exhibited extreme exhaustion, 
were very pale, and small in size, the cortex being extremely thin 
and in places barely visible. The medullary structures were reduced 
in amount and darkened in color. 

Microscopic: The cortical layers were all narrow but showed 
very little connective tissue alterations and with the exception of 
marked fatty destruction of the central cortical zone, the cortical 
acini appeared normal although they were few in number. Hyaline 
patches in groups of acini were seen through the lower cortex, 
alternating with groups of accumulated lymphocytes (lymphor- 
rhages). The medulla was much reduced in amount and showed a 
moderate fibrosis. 

V. Gonads: Were not removed from the body. 


CoMMENTS 

In the case of this Filipino we have a history of the tuberculous 
constitution in the father and little additional history regarding the 
patient’s personal development was available, but apparently upon 
leaving his established environment he was brought into contact with 
problems in a foreign country in which with his poor equipment he 
was unable to get adequate adjustment. He then led a vegetative 
existence until death occurred from pneumonia, anticipating the 
tuberculosis which in a few years undoubtedly would have developed 
as in this man we have the aplastic circulation, the status lymphaticus 
constitution, the thyroid and the adrenal deficiencies, all of which 
when grouped, constitute the catatonic precox syndrome. 


V. CASE SUMMARIES ON “MIXED” STATES 


Case XVII. American, male, age 29, single, machinist. Mental 
Diagnosis: Dementia precox (hebephrenic-alcoholic). Duration of 
Psychosis: One year. Pathologic Diagnosis: Acute miliary tuber- 
culosis. 

CLINICAL NOTES 


Family History: Mother died at forty, cause unknown. Nothing 
is known concerning the father. He had two brothers and four 
sisters living and well, but stated that all his relatives were nervous, 
but none had ever been insane. 

Personal History: He had measles at eight or nine years of age, 
but otherwise had been well, denied venereal disease and admitted 
excessive use of beer and other liquors, having been intoxicated a 
number of times and in addition had delerium tremens while in the 
army. He attended school from his eighth to fifteenth year but had 
trouble in learning. He changed positions very frequently during 
his early manhood and his highest earnings were $24.00 per week. 
He was arrested once for refusing to qualify as the owner of a ~ 
diamond ring which he was trying to pawn. 

Present Illness: There was no history obtainable of the beginning 
of the present attack but he thought he had been well during the 
entire time. He smiled when he said that he thought he was suffer- 
ing from a nervous breakdown. Since his admission to this hospital 
he had been very seclusive, practically never speaking to anyone, but 
was frequently observed mumbling to himself. When interviewed 
he appeared to be somewhat apprehensive, and was not very accessible 
being inclined to say “I don’t know” to most of the questions, but 
thought there must have been something wrong with his “head”. 
He admitted hearing voices, was careless in personal appearance and 
exhibited many mannerisms but seemed to be in good physical condi- 
tion. 

Physical Examination: Was negative throughout. He was a 
short stocky individual with a large square head and with considerable 
reddening of the skin over the throat and chest. Laboratory 
examinations were negative. : 

Progress of Case: Later he developed a tendency to attitudiniz- 
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ing, smiling to himself, apparently hallucinating although he denied 
this, but finally partially admitted it claiming that he thought everyone 
about the ward could hear the same voices that he did. He had the 
emotional dullness and the shut-in type of ciemed of the dementia 
precox type of constitution. 

In 1921 he became ill with a temperature of 103 and pulse 120, 
with chills and fever and complained of pains in the chest. His skin 
was dry and scaly, the heart sounds were feeble, the blood pressure 
being only 104 (systolic). X-ray and physical examinations of the 
chest showed acute miliary tuberculosis with a cavity about the size 
of a small hen’s egg in the upper lobe of the left lung. The patient 
died at the end of a ten days’ acute illness. 

Necropsy Findings: The body was covered by a thin delicate 
white skin, and the pubic hair was of male distribution but scanty in 
amount. The axillary hair was very scanty as was also that of the 
legs and the beard was very thin and patchy. Infantile type of hair 
covered the shoulders and back. The skeleton was composed of 
small bones and the subcutaneous fat was extremely scanty, the 
muscles were emaciated and abdominal walls were thin. The thorax 
was of the elongated type and was extremely sunken anteriorly. The 
brain weighed 1500 grams and its convolutions were well formed 
and complex showing no morbid adhesions and no other abnormali- 
ties excepting a terminal congestion. The basilar vessels and their 
branches were unusually small, thin-walled and empty. The micro- 
scopical examination disclosed only secondary irritative reactions. 
The cerebellum and spinal cord were normal throughout. 

The heart weighed only 150 grams and was surrounded by an 
excess of clear pericardial fluid. The valves were normal throughout 
but the muscular walls of the heart were pale, weakened and showed 
some fatty degenerations. The aorta was extremely thin and of 
small caliber with a supernormal elasticity. The circulatory system 
was small throughout the body. 

Microscopical examinations on the heart muscle showed the 
muscle fibers to be unusually small and composed of small cells 
which contained fairly large well stained nuclei. There was no inter- 
stitial replacement of these muscles and in general they were in an 
adequately functioning condition. 

Both lungs were filled with miliary tubercles and both apices were 
largely destroyed by small cavity formations. Some patches of 
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gelatinous pneumonia were seen. The picture in general was that 
of diffuse miliary tuberculosis. 

Other important post mortem findings were: (1) Miliary tuber- 
culosis with toxic changes in liver and spleen. (2) The entire con- 
stitution seemed to be of the status lymphaticus make-up with 
enlarged lymph glands throughout and two accessory spleens. (3) 
Tuberculous intestinal ulcerations. (4) Interstitial changes in the 
thyroid with secondary exhaustion of the adrenals. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: The diaphragma was thin and the clinoid proc- 
esses were well separated so that the pituitary was apparently not 
under pressure, and the gland appeared slightly larger than usual. 

Microscopic: In the anterior lobe the predominating cells were 
the basophilic ones and the acini were very numerous but small, and 
contained a large number of small cells, the nuclei of which appeared 
minute but well stained. Some cells presented a moderate hyper- 
plastic appearance but there were no colloid formations. The stroma 
of the gland appeared fairly normal but the capsule contained an in- 
crease in the amount of collagen. Posterior lobe was not remarkable. 

Il. Thyroid: This gland was bilaterally enlarged but was of a 
normal color. The isthmus was short, widened and fused into the 
right lobe, where the hypertrophied tissue was formed into a lobule 
about one-fourth the size of an ordinary lateral lobe. Al vessels 
were extremely prominent. Sections in general demonstrated a 
remarkable increase in the interstitial tissue, however, with some 
preservation of small-sized follicles, the apices of the lobes showing 
whorls of degenerated follicles and some large scars in the upper 
poles. 

Microscopic: There was a marked increase in the interstitial 
tissues, they being unusually cellular containing fibroblasts and many 
epithelial cells. The colloid was fairly abundant in amount but the 
chief cells showed considerable proliferation in large patches through 
the gland. Collagen was increased through all interstitial tissues 
and there was some congestion of the vessels. 

III. Pancreas: This organ was white, shortened and thickened 
with the caudal extremity showing advanced fatty degeneration, while 
the body and head were extremely lobulated the substance appeared 
fairly normal in color and consistence. Fibrous tissue was moder- 
ately increased. 
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Microscopic: The islands were small, scattered, highly acid and 
many showed a moderate fibrosis. Interstitial tissues appeared 
normal in most places while the acini showed a tendency to moderate 
adenoplasia, but in some lobules the acini were normal. 

IV.. Adrenals: These glands were normal both in shape and 
size but were very pale yellow in color with numerous cortical hyper- 
trophies covering the outer surfaces while the lower zones of the 
cortex were dark brown in color, and in places were unusually thin. 
The medullary substance showed advanced liquefactive change. 

Microscopic: The adrenal cortex was much narrowed in general 
and was composed of unusually small cells in all zones. The capsule 
was thickened and contained an occasional small island of accessory 
adrenal cortex. The medulla was greatly reduced in amount, but in 
patches appeared fairly normal. Fatty degeneration was the prin- 
cipal characteristic of all fields. 

_ V. Gonads: The testicles were very small, soft and flabby and 
sections showed a generalized sclerosis. 

Microscopic: The connective tissues were everywhere increased 
and the atrophied, fibrous, thickened tubules were widely separated. 
The Sertoli cells were few in number, spermatids were not seen and 
spermatozoa were absent. A few groups of Leydig cells were found 
and these were heavily laden with brown pigment. 

The above microscopic picture was characteristic of all sections 
of both testicles. 


CoMMENTS 


This man was an early alcoholic who had considerable difficulty 
in attending school and who frequently changed jobs during his 
early manhood. At the age of twenty-nine he developed into the 
typical negativistic seclusive reaction type of schizophrenia. He had 
the emotional dullness and shut-in type of personality which is accom- 
panied by the development of tuberculosis on the constitutional 
background which is that of the status lymphaticus make-up with a 
small heart, aplastic aorta, submasculine type of pilosity; pituitary 
disturbances, adrenal aplasia, thyroid abnormalities with premature 
sclerosis, and regressive atrophy of the testes. : 


Case XVIII. American, male, age 54, single, painter. Mental 
Diagnosis: Dementia precox (alcoholic). Duration of Psychosis: 
Seventeen years. Pathologic Diagnosis: Acute uremia. 
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CiinicaL Notes 

Family History: Not remarkable. 

Personal History: Practically nothing was known of his early 
life, but for a number of years he had drunk heavily and in March, 
1901, his mdulgence in alcoholic excesses caused his admission to 
this hospital where he remained for six weeks and where his disease - 
was diagnosed as “ acute confusional insanity ” “He recovered and 
this recovery was supposed to be complete. 

Present Illness: After his apparent recovery he occasionally 
went on protracted sprees and was again admitted to St. Elizabeths 
Hospital in 1904, as at this time his conduct became peculiar and he 
manifested auditory and visual hallucinations. He had a special 
delusion that something which he termed a spirit left his body and 
that people were trifling with his mind. 

On admission the patient was careless and negligent regarding 
his personal appearance and his hair was always disheveled, however, 
he greeted one pleasantly but gave rather a stiff awkward hand- 
shake; was well oriented and his memory was good with the excep- 
tion that he was somewhat uncertain about his age. Regarding his 
education he stated that he was “simply uneducated” and “don’t 
know much about the world”. He exhibited numerous scars and 
scratches over the body, the lesions appearing as though the skin 
had purposely been rubbed off. He acknowledged that he rubbed 
his body frequently and was obliged to do this in order to keep up 
his courage. He explained this by saying that up until last winter 
he was visited by a little spirit which kept him brave and strong but 
made him nervous. One night the spirit left him and he saw it 
sitting on the foot of his bed. It was very small and looked like a 
shadow and since it left hitn he had had to rub himself in order to 
keep up his courage. He heard voices which came from a distance 
and said pleasant things. He was afraid at times that people could 
read his thought, but he was usually cheerful, taking a fair interest 
in his environment, and was most anxious to be discharged. 

Physical Examination: The patient was fairly well nourished, 
5 2/3 feet high and weighed 145 pounds. There was an irregular 
scar along the right cheek,—nose bent to the left and there were 
many eroded surfaces on the arms and thighs. The muscles were 
well developed and the shape of the chest suggested the pigeon type 
but the expansion was symmetrical. 

The lungs, circulatory and digestive systems all were apparently 
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normal. He seemed to be very nervous, the hands being generally 
in motion, he was continually rubbing them together or slapping 
himself on the knees or on the opposite side of the body. 

Progress of the Case: Later notes on his condition stated that 
he was very restless, at times walking the floor and talking, to himself 
regarding a new religion which he thought he had founded. He 
called this the ‘“ white religion” because he considered that black 
symbolized ill luck. Frequently he was very vulgar in conversation 
and occasionally was mildly threatening. Sometimes he was very 
noisy, proclaiming his sanity and stating that he could see things 
in the “ golden city ” with his eyes closed, and talked in a rambling 
and foolish manner. He once attempted to elope. About every 
third word he uttered he produced a peculiar smacking sound by 
throwing his tongue out of the roof of the mouth. A few years 
later he developed ideas that an X-ray machine was working on him 
and that he could talk to people many miles through the air. He 
thought that a woman burned his hands and inflicted various punish- 
ments on him. He denied emphatically the possibility of his being 
mentally disordered, as he stated his hearing, seeing, and smelling 
and taste senses were all good, therefore, it was impossible for him 
to be insane. 

In 1913 he showed advancing dementia, his memory was very 
poor and his replies to questions were incoherent, talked very rapidly, 
seemed excited and had many hallucinations and delusions, most of 
which were of infernal machines and electricity. He was destructive 
to clothing and furniture, and became very untidy. He kept on with 
this type of behavior until February, 1921, when he was found 
sitting on the ward with his head tilted back in a dying condition. 
In forty-five minutes after discovery he was dead; death being 
unexpected since the patient had not previously complained of any 
physical distress. 

Necropsy Findings: The body showed excellent nutrition and a 
thick layer of healthy appearing fat. Since the death was unexpected 
a careful search was made for bruises and fractures, but none were 
discovered. 

The brain weighed 1430 grams and showed no abnormalities. 
excepting an occasional patch of arteriosclerosis in the basilar vessels. 
The lungs were normal being free from any signs of tuberculosis 
and the heart weighed 330 grams which weight was an exaggeration 
being increased by the enormous Jobules of overlaid fat which were 
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both outside and within the pericardium. There was a slight sclerosis 
of both the aortic and mitral valve leaflets. The aorta was very 
small, thin-walled, extremely elastic and free from disease. (Figure 
XVII [right].) 

Other important pathologic findings were: (1) Polyglandular 
scleroses. (2) Acute hemorrhagic nephritis with death due to sup- 
pression of urine. (3) Hair of the body was of feminine type of 
distribution as was also the distribution of the adipose tissue. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: The anterior lobe was irregular in shape and was 
atrophied to about half the usual size. The posterior lobe was 
markedly enlarged, probably developmentally. | 

Microscopic: The anterior lobe was moderately sclerotic through- 
out and there was a hyperplasia of the basophilic elements. 

The posterior lobe substance was increased in amount, contained 
many coarse fibers and abundant deposits of brown pigment. The 
pars intermedia exhibited an infiltration of lymphocytes. 

II. Thyroid: The gland was of fair size, softened, and the 
colloid groups were small in size, but close together and very 
numerous. 

Microscopic: The substance contained an enormous amount of 
fibrous tissue, large bands of which extended through the organ 
replacing much parenchymatous structure. The basement mem- 
branes of the acini were laden with fibroblasts and all blood vessels 
showed endarteritic changes. The colloid substance was reduced to 
one-third the average amount. : 

III. Pancreas: The pancreas showed a large amount of fat 
deposit between the lobules—at least one-half the gland was replaced 
by fat. 

Microscopic: Fatty and sclerotic bands divided the gland into 
numerous small lobules, and fatty accumulations were seen in large 
deposits. The islands were reduced in number, but were large, very 
cellular and reacted to the acid stain. 

IV. Adrenals: These glands were flattened, pale and presented 
a thin cortex. The medullary portions were in advanced stages of 
disintegration. 

Microscopic: The outer cortical zone was normal in patches, 
while in other areas it was deeply sclerotic, and between the wide 
connective tissue strands there was a moderate acinal hyperplasia. 
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The sclerotic cortex blended with thickened periadrenal tissues. The 
lower zone of the cortex was also heavily sclerotic, while the middle 
zone showed extreme fatty alterations. 

The medulla was narrowed, reacted sharply to acid stains ana 
contained many heavily pigmented ganglion cells. 

V. Gonads: The testicles were of fair size but were softened 
and sections disclosed a fibrotic substance of unusual density. 

Microscopic: The tubules were thickened and widely separated 
by dense connective tissue. The Sertoli cells were few in number 
and showed fatty alterations. No spermatozoa were present in the 
tubules or in the seminal vesicles. The cells of Leydig were rarely 
seen and these were heavily pigmented. 


CoM MENTS 


In this case the early alcoholism is an interesting feature which 
later regressed further into a schizophrenic mechanism with char- 
acteristic results. He was more in touch with reality and therefore 
approached the paranoid reaction type. 

This man was free from tuberculosis after seventeen years of 
institution life, but the circulatory system was unusually small regard- 
less of the large development of his body. 

His glandular makeup was of the mixed type, the pituitary show- 
ing feminine characteristics which were also exhibited in the body 
conformation. The thyroid, adrenals and testes were of the type 
often described in this series as belonging to the lower levels of 
dementia precox regression. 


Case XIX. American, male, age 51, single, thief. Mental Diag- 
nosis: Dementia precox (alcoholism). Duration of Psychosis: 
Twenty years. Pathologic Diagnosis: Multiple serositis. . 


CLINICAL Notes 


Family History: Not available. 

Personal History: Was absolutely unobtainable except that he 
claimed never to have attended school and that his former occupation 
was that of a thief, stating that the other matters were of his own 
business and he desired the physicians to cease questioning him on 
these topics. Said he had never been sick in his life. 

_ Present Illness: He was admitted to St. Elizabeths Hospital in 
August, 1900, with the diagnosis of “simple mania” with delusions 
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of persecution of a religious character. He was said to have been 
an excessive drinker of alcohol. The patient was very sullen and 
stubborn the greater part of the time, and seemed to have a deep- 
rooted objection to conversation with anyone. Hallucinations of 
hearing were present and the voices abused him to which attacks he 
frequently objected by cursing roundly or talking to himself but was 
very indifferent to his surroundings and apparently was well satisfied 
to stay in the hospital although he was unable to see why he was 
brought here or to remember when he was admitted. He did not care 
how long he would be compelled to remain here, and stated that when 
he left he did not expect to work for a living, but expected to get it 
without work. He generally sat in a corner to himself and would 
count from one to three or four thousand, doing this several times a 
day. He obeyed simple commands but usually was sullen, and refused 
to give any information regarding himself. When he did answer the 
replies were at random and often foolish in nature. He seemed to 
enjoy excellent health, ate and slept well and went daily for exercise. 

Six or seven years later he manifested practically nothing addi- 
tional during an interview. Memory was inaccessible, and he talked 
very rapidly in an irrelevant and incoherent manner. His general 
appearance was untidy, his facial expression was one of suspicion, 
and in general he showed fairly advanced degree of deterioration. 
Later he started to do some work in the laundry but was untidy in 
habits and dress, collected rubbish, was noisy and excitable at times, 
but was never combative. 

Physical Findings: Upon admission he was a well-nourished — 
individual with a soft and elastic skin. The inguinal glands were 
palpable, tongue protruded in the middle with a tremor and the 
mitral heart sounds were slightly roughened. There were no other 
physical findings with the exception that the right knee jerk was 
more active than the left. He seemed in excellent health. 

A further examination in the year of his death showed the follow- 
ing conditions: The skin was yellowish in color and pigmented in 
brown spots over large areas of the face and arms. The expression 
of the face was drawn, anxious, thin and pinched with mucous mem- 
branes cyanotic. There was a distinct systolic murmur over the 
apex of the heart transmitted to the axilla with accentuation of the 
second pulmonic sound, the pulse being soft, thin, weak and rapid. 
Over the lungs there were numerous coarse rales and the abdomen 
was soft and not tender. Urine was scanty, highly colored, and 
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frequently bloodstained. The pupillary reflexes reacted very slug- 
gishly both to light and accommodation. Deep muscular reflexes were 
diminished. Wassermann reaction negative. The patient’s behavior 
did not change. He showed extreme deterioration and in June, 1920, 
he became extremely jaundiced, the heart was enlarged and loud 
systolic murmurs were heard over the mitral and aortic areas in which 
condition he gradually grew weaker, developing dyspnoea: and edema 
of the extremities, and soon died. 

Necropsy Findings: The body showed the diffuse yellow dis- 
coloration of jaundice throughout. The hair was thin, dry and the 
scalp was covered with small scars. Skeleton was slender in type 
with a wide barrel-shaped chest and a short widened pelvis. 

The brain weighed 1630 grams, being of unusual size and sur- 
rounded by a large amount of cerebrospinal fluid. The surface of 
the brain was pale and aside from a mild arteriosclerosis of the 
basilar vessels showed no remarkable gross lesions. The heart 
weighed 480 grams, being unusually large for this type of case. The 
pericardium was enormously dilated extending far to the left and 
downward toward the diaphragm and contained 400 c.c.’s of pale 
yellow transparent pericardial fluid. The left ventricle of the heart 
showed hypertrophied walls with great dilatation and separation of 
the fibers, the muscles being pale and fatty in appearance. The apices 
of the columns were sclerotic as also were the aortic valve cusps. 
Tricuspid valve was enormously dilated and in the apex of both 
ventricles there were several small organized thrombi. 

The aorta showed fibrofatty changes throughout with small 
ulcerations at the bifurcation of the iliacs. The vessel, however, was 
fairly elastic considering the age. 

The right thorax contained 600 c.c.’s of bile stained cloudy fluid 
in which the lung floated, it being extremely small and presenting a 
fibrinous granular hemorrhagic pleura. Red enfarcts of various sizes 
were seen in the middle lobe and also in the lower lobe. The left 
_ thorax contained 500 cc.’s of bile stained fluid and the lung was 
swollen and edematous. 

Other interesting features in this case were: (1) Cirrhosis of 
the liver with occlusion of bile ducts producing obstructive jaundice. 
(2) Abdominal acites. (3) Acute gastroenteritis. (4) Interstitial 
pancreatitis and chronic splenitis. (5) Diffuse productive nephritis 
with acute fatty devastation. (6) Impacted gall stone in cystic duct. 

Because of the enormous amount of fluid in the cranial, thoracic, 
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pericardial and abdominal cavities, this case was considered patho- 
logically to be one of multiple serositis. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: This gland was located in an extremely large 
fossa, but the gland itself had shrunken to the size of a small ‘pea 
and was very hard in consistency, and dense in structure. 

Microscopic: The anterior lobe acini were very small, but 
numerous, the cells composing them being heavily stained with sharp 
reactions in the nuclei which were solid in type showing no granules. 
The acidophilic cells were in great predominance. The posterior 
lobe was heavily sclerotic and contained some overgrowth from 
hyperplasia of the cells of the pars intermedia which in patches also 
showed some dense sclerosis. 

Il. Thyroid: This gland presented an atrophy of both lobes, 
all structures being pale in color and irregularly lobulated, but con- 
taining very little colloid material. 

Microscopic: Bands of connective tissue extended in all direc- 
tions throughout the gland and there was practically no colloid 
present excepting pinhead sized droplets. (Figure X.) Many of the 
acini were set in a dense stroma, were about the size of the pituitary 
acini and were lined with low columnar and cuboidal varieties of 
epithelium, which cells were darkly stained and showed mitotic 
activities in the nuclei. In places hyperplasia was noted and there 
was an occasional dilated acinus lined with high columnar cells. In 
many instances these cells were undergoing degenerations. The 
large bands of connective tissue showed a large amount of collagen 
but the vessels of the gland in general did not evince remarkable 
thickenings. 

III. Pancreas: This gland was very nodular, pale, small, and 
contracted, and in places exhibited small localities of fat necrosis. 
The organ was surrounded by 300 c.c.’s of abdominal fluid. 

Microscopic: There was considerable post mortem digestion 
through the gland, but a general increase in stroma throughout with 
division of the organ into numerous small lobules was noted. The 
glands showed a moderate hyperplasia with the cells very heavily 
stained and poorly differentiated. There was an unusually large 
number of small lymphocytes infiltrating the substance. 

The islands appeared sclerotic and reduced in number and there 
was an occasional one showing hyperplasia with cells taking on 


. 
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The elastic tissues were somewhat increased in 


columnar shapes. 
the vessels but were normal in the stroma. 


Figure X. (Case XIX) Photomicrograph (Low Power) of thyroid gland 
a y , > ; 7 . en , 
showing absence of colloid, acinal atrophy and advanced interstitial 
changes. 


IV. Adrenals: Both were very small, deeply imbedded in fat 
and presented a pale irregular surface loaded with minute cortical 
hypertrophies. The medullary substance appeared normal 
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Microscopic: The capsule was enormously thickened and had a 
high content of fibroblasts and round cells, the upper cortical zones 
being broken up and extremely irregular from fibrotic productions. 


Figure XI. (Case XIX) Photomicrograph (Low Power) of adrenal 
cortex exhibiting areas of compensatory acinal hypertrophy and 
cellular hyperplasia. 


The architecture of all zones was destroyed by hyperplastic and 
hypertrophic areas of acini. (Figure XI.) The medulla was thin 
and filled with cortical inclusions, the cells of which were heavily 
stained. All acini were extremely atrophic. There was some thicken-' 
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ing of the vessels and a mild increase in collagen with an occasional 
reduplication of elastic membranes. 

V. Gonads: Both testicles were extremely atrophied and 
softened, but the tubules were fairly elastic. 

Microscopic: The stroma in general was dense and abundant 
with many tubules in stages of partial obliteration from fibrosis. 
There was a marked reduction in number and size of the Sertoli 
cells which were unusually poor in metabolic granules. There were 
no signs of spermatozoa seen in any of the numerous sections. The 
cells of Leydig were small and located in very small groups. 


CoMMENTS 


In this case we have under consideration an individual who made 
an early maladjustment to the conditions of existence and instead of 
being able to do constructive mental or physical work he resorted to 
the easier existence obtained by methods of the delinquent. After 
being admitted rather late in life his constitution mentally 
was that of the typcial dementia precox reaction, and although con- 
trary to most of our cases he had a cardiovascular disturbance with 
subacute enlargement of the heart, but there was apparently no 
possibility in the organ of true compensation, the lesion being pro- 
gressively destructive and finally caused the termination of his life. 
The findings in the glands of internal secretion were like those in the 
other cases with the exception that the hyperplasia and sclerosis in 
‘the anterior lobe of the pituitary was much more in evidence than 
in most of the patients. The fibrosis and absence of colloid with 
compensatory hyperplasia in the thyroid is an interesting important 
feature as well as the cortical atrophy and hyperplasia in the adrenals 
and the typical atrophic testicle characterized by the absence of 
spermatozoa and a deficiency in the spermatogenic cells along with 
the marked premature fibrosis. 


Case XX. American, male, age 38, single, soldier. Mental 
Diagnosis: Dementia precox (alcoholism-catatonia). Duration of 
Psychosis: Twelve years. Pathologic Diagnosis: Pulmonary 
tuberculosis. 

CrinicaAL Notes 

Family History: There was no reliable account obtainable. 

Personal History: There was very little history regarding his 
early life, but in August, 1904, he sustained a head injury and 


CONSTITUTIONAL FACTORS IN DEMENTIA PRECOX 87 


shortly after manifested various symptoms such as violent outbreaks 
of temper, restlessness and destructiveness. 

Present Illness: He was admitted three times to St. Elizabeths 
Hospital with a history of periodic alcoholism. The first was July, 
1908, the second, January, 1909, and the third in June, 1911. On 
his first admission he had delusions of persecution, spasmodic spells 
of laughing and was generally destructive. He was discharged in 
September, 1908, with a provisional diagnosis of alcoholic psychosis 
with a paranoid trend. Upon his second admission to the hospital 
his condition was very much the same as when previously studied 
and again he was discharged as improved from alcoholic insanity. 
The third admission to the hospital showed that the patient believed 
there were several murders in the Soldiers’ Home in addition to 
other crimes committed there during the week. He claimed that his 
own life was attempted several times by hanging and poisoning, etc. 
He reacted to auditory and visual hallucinations and told the follow- 
ing story regarding his condition. He stated that he was struck by 
a baseball and knocked out for twenty-four hours, after which he 
remained in a hospital for two months and during the next four 
years he admitted excessive constant drinking. He finally got into 
trouble by impersonating an officer and later developed persecutory 
delusions in connection with this episode and was placed under 
observation. 

While here at the hospital he was excited, irritable, finding fault 
with everything and everyone, his conduct being most eccentric. He 
often kept a book in front of his face for long periods and became 
enraged if anyone disturbed him in this attitude. In 1912 he ceased 
speaking and since that time has been entirely mute. He was quite 
catatonic but was fairly careful of personal attire. 

Physical Findings: Physical examination showed a well devel- 
oped, well nourished white man with no evidence of cranial injury. 
Lobules of the ear were attached but they were otherwise well 
formed and the palate was highly arched. There was a fine tremor 
of the extended fingers, tongue and of the closed eyelids. There 
were practically no significant physical findings. In January, 1919, 
his physical condition was first noted to be poor. He began losing 
weight and had an afternoon temperature of a hundred degrees with 
the respiratory lung signs of tuberculosis. X-ray examinations 
‘.showed pulmonary tuberculosis with considerable fibroid reaction. 
He remained in this condition for about eighteen months and died. 
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In the laboratory was found a completely positive blood Wasser- 
mann and acid fast bacilli in vast numbers in the sputum. 

Necropsy Findings: The subject was a red-haired, slender, 
extremely emaciated man with a pale skin bearing fine white scars 
and numerous freckles over the shoulders and forearms. The skull 
was entirely free from evidence of ancient injury. The brain 
weighed 1270 grams and aside from slight congestion and edema 
was free from pathologic change. 

The heart weighed 260 grams and was normal in appearance 
with the exception of some slight general atrophy and the aorta was 
thin, small and hyperplastic in type. The mediastinal lymph nodes 
were all swollen, edematous and heavily pigmented. The lungs 
showed complete destruction of the upper lobes and were tightly 
adherent to the thorax over all surfaces by old adhesions. The middle 
lobe of the right lung contained numerous caseations and conglom- 
erate tubercles alternating with small cavitations. The lower lobes 
of both lungs were filled with discrete tubercles and showed a patchy 
tuberculous pneumonia. 

Other interesting features were: (1) Fatty degeneration of the 
liver and kidneys. (2) Adrenal and pituitary atrophy. (3) Chronic 
changes in the testicles. (4) Intestines were practically normal 
showing no tuberculous ulcerations and the mesenteric lymph nodes 
were all large but were not caseous. 


GLANDs OF INTERNAL SECRETION 

I. Pituitary: This gland was situated in a large fossa but the 
gland itself was very small, firm, and covered by a thick white 
capsule. 

Microscopic: The cells of the anterior lobe were not well differ- 
entiated, but the basophilic cells were in great predominance, the 
acini being fairly large, heavily stained and composed of numerous 
closely packed cells. There was apparently no increase in the stroma 
in the anterior lobe although there was an increase in the collagen in 
the capsule. The pars intermedia was composed of normal appearing 
elements but the structure was more extensive than usual and was 
moderately congested. ‘There was a round cell infiltration of the 
posterior lobe which exhibited patches of densely pigmented fibro- 
blastic sclerosis. 

II. Thyroid: Both lobes were very small and the isthmus was 
rudimentary. Sections of the lobes showed a moderate amount of 
colloid material but much connective tissue replacement. 
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Microscopic: There was much fibrous tissue increase through 
the stroma and fairly wide bands of sclerotic structure traversed the 
gland. There was a patchy overgrowth of epithelial cells bearing 
irregular nuclei and some of the colloid follicles were nearly filled 


x xX i f adrenal 
Ficure XII. (Case XX) Photomicrograph (Low Power) fa) t 
gland showing medullary extensions of zona reticularis and a wide 
sclerotic medulla. 


with epithelial cells. There were notable microchemical differences 
in the colloid and there were numerous patches of hyperplastic 
glands with absence of colloid. The chief cells were small and linear 
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in type and occasional small hemorrhages filled with phagocytes were 
noted through the structure. There was a remarkable increase in 
collagen through the interstitial parts of the organ. 

III. Pancreas: This gland showed nothing remarkable grossly. 

Microscopic: The acini were well formed and heavily stained 
showing some diffuse post mortem change. In places the glands 
appeared large, hyperplastic and filled with cells. There was also 
some compensatory hypertrophy. There was much fibroblastic over- 
growth about the ducts and vessels but the general lobular stroma 
appeared normal. The islands appeared on the average smaller than 
usual with an occasional one showing fibrohyaline sclerotic change. 

IV. Adrenals: These glands were about one-half the size of 
the average organs, and were irregular in contour showing a cortex 
extremely thin and of a dark color with a few miliary glandular 
hypertrophies along the surface. The medullary portion was normal 
in color and abundant in amount. 

Microscopic: The outer zone of the cortex showed a patchy 
hypertrophy, and was heavily stained. The middle zone showed 
cellular alterations, the cytoplasm being very angular, granular, and 
the acini widely separated by fibrosis. The lower zone of the cortex 
was heavily pigmented and much of it was included in the medullary 
structure which was densely fibrous and heavily stained. (Figure 
XII.) Most of these inclusions were about the great central vein. 
There was an enormous increase in collagen of the periadrenal 
structure and about the larger vessels of the gland. 

V. Gonads: The testicles were greatly atrophied and the tubules 
were very fragile and broke near the surface of the gland where 
strips of fibrous tissue were seen radiating through the structure. 

Microscopic: There was an enormous amount of fibrous replace- 
ment of tubules, tubular fibrosis, and dense stroma in which fibro- 
blasts were very plentiful.. (Figure XIII.) There were many 
small heaps of large epitheloid interstitial cells. There were very 
few spermatogenic cells noted in these aplastic tubules which showed 
a complete absence of spermatozoa. There was a marked increase 
in collagen in the basement membranes and in the tunica albuginea 
and a slight increase in elastic tissue through all structures. 


CoMMENTS 
In this case is seen the young individual developing the typical 
“ precox ’’ mental mechanisms, with two or three social recoveries or 
attempts on the part of the organism to adjust to environment with 
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a return each time to the old condition which was said to have had a 
basis perhaps of cerebral injury and certainly of alcoholism, however, 
the circulatory system with the small heart and aorta and the asso- 
ciated glandular deficiencies show the fundamental background of 
the dementia precox syndrome, and these attempts at restitution are 
examples of those mentioned earlier in this treatise in which there is 


Figure XIII. (Case XX) Photomicrograph (Low Power) of testicle 
showing regressive atrophy exhibited in fibrous replacement of tubules, 
fibrosis of remaining tubules, an absence of spermatogenesis and a 
universally dense stroma. 


an accumulation of energy which soon wears itself out in the presence 
of nonefficient circulatory and glandular apparatus. The significant 
glandular changes were a dense sclerosis of the thyroid gland with 
a tendency to hemorrhage and patchy compensatory hyperplasia 
without colloid production, the atrophy of the adrenal gland with 
compensatory patchy hypertrophy of the outer zones and abnormali- 
ties in the form of cortical inclusions with fibrosis of the medullary 
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substance and in addition the constant picture of the gonad with its 
atrophy, absence of spermatozoa and enormous amount of fibrous 


tissue replacement. 


Case XXI. American, male, age 34, single, laborer. Mental 
Diagnosis: Dementia precox (“ hebephrenic mixed”). Duration 
of Psychosis: Ten years. Pathologic Diagnosis: Hirschprung’s 
disease (congenital megacolon). 


CiinicaL Notes 

This patient’s clinical history, including the endocrine features 
has been published twice (34-35). Since those publications appeared, 
the patient has died, thus affording the opportunity to study the 
anatomical features. 

Family History: Very little family history could be obtained, but 
it was said that his father had a “ primitive mentality’ and ran a 
grocery store. Two paternal cousins were insane. 

Personal History: He was always considered delicate and back- 
ward and disliked school. He grew up to be seclusive, and developed 
a strong aversion for both sports and the society of the opposite sex. 
He left school and worked for his father in the grocery for five 
dollars per week and maintenance. 

Present Illness: Six weeks before coming to the hospital he 
stopped work, was retarded and complained of a severe headache. 
Later he became frightened, thinking himself full of electricity and 
under electrical influence. 

On admission to the hospital he showed fear, blamed himself as 
the cause of his trouble and passed into a semistupor, in which he 
was with difficulty persuaded to eat. During the first three years of 
hospital life he was somewhat confused and weepy, then became 
oriented, indifferent, seclusive and never worked. 

He occasionally answered imaginary voices, laughed foolishly 
when addressed, looked at pictures, whistled tunes. He usually sat 
around lost in thought in a dreamy attitude, but would occasionally 
laugh out loudly. He was always careless of personal appearance, 
and would walk away if greeted by a visitor. 

Physical Findings: He was a small sized man with a dispropor- 
tionate skeleton, the upper half of the bony framework being rela- 
tively large and the pelvic bones small. The skin was dry, covered 
with small scars and patches of brown pigment were noted over the 
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back and chest. The skin was deeply wrinkled over the forehead 
and showed fibromucinous changes. The hair was scanty, dry and 
very brittle. 

The facial muscular movements were very slow and spastic, and 
all reflexes were retarded and subnormal in extension. The circula- 
tion was sluggish, pulse 54, the extremities were cold and cyanotic, 
and a slight systolic heart murmur was heard. Blood pressure was 
118/60. Wassermann reaction negative. Sugar tolerance was 
notably increased. 

Progress of Case: About a year before his death he was given 
glandular therapy and some improvement was seen, he was more 
tidy with his clothes,.became more extroverted, answered questions 
more readily, and did some work. 

During the last year of his life it had been noted that his abdomen 
was gradually increasing in size. Later it became very tympanitic, 
and an exploratory laparatomy was considered, but one day the 
patient was taken suddenly with acute abdominal symptoms and died 
before an operation was performed. 

Necropsy Findings: The body was 5 1/6 feet in length with the 
greatest circumference of the abdomen measuring 37 inches. There 
was very little hair over the body and the beard was scanty. The 
entire abdomen was tense, tympanitic and of the usual appearance 
of those dying with megacolon and acute abdominal distention. 

The skull was unusually thick, osteosclerotic and exhibited very 
little diploe. The brain weighed 1300 grams and was not remark- 
able, excepting for some distention of the surface veins. :The arteries 
were very small in caliber. 

The thcracic cavity was small and its contents were displaced 
upwards by the tremendous presssure on the under surface of the 
diaphragm. The lungs were moderately congested but were free 
from chronic lesions excepting a few of the peribronchial lymph 
glands which showed caseation and calcification, however, they were 
well walled in, and inactive. There was no other evidence of 
tuberculosis. 

The heart weighed 270 grams, and originally must have been very 
small, since there was some hypertrophy of muscle fibers, a moderate 
amount of interstitial change and a roughening of the valves, which 
however were apparently competent. 

The aorta and all of its branches were unusually small, thin 
walled and hyperelastic. 
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The stomach and small intestines were empty and were normal 
excepting for displacement caused by the dilated condition of the 
colon. The entire large intestine including the caecum and rectum 
was tremendously dilated by gas and semisolid fecal matter. 
(Figure XIV.) The caecum was 5 inches in diameter and the rest 
of the intestine was correspondingly large, the rectum being 4 inches 
in diameter. All structures of the walls of the whole gut were 
greatly hypertrophied, measuring in places one-fourth inch in thick- 
ness. The fecal contents of the large intestine weighed 15 pounds. 
The mucosa was not ulcerated, but there were irregular areas of 
extreme atrophy. ' 


Figure XIV. (Case XXI) Hirschsprungs Disease. Photograph showing 
the enormous proportions of the caecum, colon, sigmoid and rectum. 


The various organs of the abdomen were of course in varying 
degrees of displacement from pressure. 

Other interesting findings were: (1) Early diffuse productive 
nephritis. (2) Cholelithiasis. (3) Congestions and _ pressure 
changes in abdominal organs. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: “The gland was situated in a shallow but wide 
fossa. The anterior lobe was flattened and pale, but was otherwise 
normal. 

Microscopic: The acini of the anterior lobe were unusually 
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numerous and in patches showed blending and hyperplasia, the 
basophilic cells being relatively in considerable excess. There was 
practically no increase in connective tissues in this lobe, but the 
posterior lobe exhibited fibrosis and much pigmentation. 

The cells of the pars intermedia were heavily stained, actively 
proliferating and extensions were noted far out into the substance of 
the posterior lobe. 

II. Thyroid: Both lobes were very small in size, shortened and 
rather pale in color. About 50 per cent of the gland substance was 
replaced by bands of fibrous tissue, and there was very little visible 
colloid. 

Microscopic: The thyroid substance exhibited a dense stroma 
through the gland; and the colloid was reduced to about one-half the 
normal amount, the acini being small in size and separated by con- 
nective tissues and large numbers of epithelial cells. The epithelial 
cells in patches had overgrown the colloid and the interacinal tissues, 
but the nuclei retained their normal vesiculated appearance. All 
blood vessels were slightly thickened and congested. 

Ill. Pancreas: This organ was of average size and normal in 
appearance, 

Microscopic: Not remarkable. 

IV. Adrenals: The cortex of these glands was very thin and 
pale but was regular in contour. The medulla was slightly over- 
abundant and was of a normal gray color. 

Microscopic: The thickened capsule in places extended into the 
cortex replacing groups of acini. 

The cortex was extremely narrow, the acini being small and 
composed of small sized cells, which in the central zone were under- 
going lipoid degeneration. The cells of the lower zone were shrunken 
and heavily pigmented. 

The medulla was relatively abundant in amount and was some- 
what hyperplastic in appearance. 

V. Gonads: The testes were small and much softened, the 
tubules breaking easily near the surface so that stringing was qa 
impossible. 

Microscopic: The interstitial tissues were not increased in the 
testes, but the interstitial cells of Leydig were heavily pigmented 
and reduced in number. . 

The tubules were not atrophied and the basement membranes 
appeared normal. The Sertoli cells showed fatty degeneration, were 
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small in size but showed mitotic figures. The spermatids were few 
in number, and there were extremely few spermatozoa, many tubules 


showing a complete absence. 


COMMENTS . 


The history shows a delicate, backward, peculiar seclusive boy 
who was unable to meet the difficulties in his environment, as shown 
by his dislike for schools and sports and his final regression into a 
state of autistic thinking, indifference, and dreamy reactions with 
final deterioration. 

His physical consitution pointed toward hypothyroidism and 
under glandulary therapy there was some improvement, which at 
best could have been only partially successful because of the presence 
_ of basic unmodifiable anatomical factors. 

The autopsy revealed the aplastic circulatory organization char- 
acteristic of these cases, and in addition the narrow undeveloped 
adrenal cortex, the testicular changes and the advanced thyroid 
sclerosis. 


Case XXII. Filipino, male, age 25, sailor. Mental Diagnosis: 
Acute catatonic excitement. Duration of Psychosis: Twenty-six 
days. Pathologic Diagnosis: Acute cerebral edema (Hirntod). 


CLINICAL Notes 


Family and Personal Histories: Since the patient was the sole 
source of information and the onset of his condition so unexpected 
and profound, reliable accounts were not obtained. 

Present Illness: The patient had been getting on well with his 
duties in the navy when he was taken suddenly with symptoms often 
described as “ homosexual panic”. He became confused, inaccessible, 
excited and violent, entertaining ideas of persecution and of impend- 
ing death. 

When admitted to the Naval Hospital he was confused, out of 
touch with his environment, and was very active, exhibiting peculiar 
mannerisms and grimaces. 

He was admitted to St. Elizabeths Hospital October 25, 1921, in 
a disturbed mental state in which he was very destructive to clothing 
and bedding, and was actively hallucinating. 

Physical Findings: He was extremely resistent to physical 
examinations. His body was covered by self-inflicted bruises and 
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excoriations, and his tonsils were hyperaemic and swollen. There 
were no other significant physical features excepting albumin and 
hyaline casts in the urinary examination. 

Progress of Case: For a few days the patient remained as above 
noted, then his excitement increased, temperature went to 101 degrees 
and coarse tremors developed affecting the muscles of ‘all the 
extremities. He had one frank convulsion lasting two minutes. On 
the morning of November 7, 1921, he became stuporous and finally 
comatose, with a temperature of 105 degrees. He died the same 
day. 

Necropsy Findings: The body was well nourished, but exhibited 
several large sized bruises about the head: and chest. 

The skull was normal, the dura was under great tension and the 
cerebrospinal fluid was slightly blood tinged. 

The convolutions of the brain were under pressure and were 
bright red from congestion. The brain substance was acutely swollen 
and extremely edematous; its attempt to expand upward had pro- 
duced a deep groove bilaterally over the posterior lateral areas of the 
parietal lobes, at the point where the dura covering the lateral surfaces 
of the hemispheres is fixed by the attachment of the falx cerebri to 
the tentorium cerebelli, and thus not easily displaced by subdural 
pressure; anterior to these grooves the parietal lobes bulged upward 
as soon as the inhibiting influence of the calvarium was removed. 

Extreme brain swelling had forced the brain stem deeply into 
the foramen magnum, thus producing a large “ pressure cone” on 
the adjacent cerebellum. The pressure from the bony margins of 
the foramen magnum had induced superficial necrosis with acute 
softenings on both cerebellar hemispheres at the base of the “ pressure 
‘cone ”’. 

The floor of the fourth ventricle was under great pressure from 
the displacement of the adjacent structures, this being undoubtedly 
the cause of death. 

The lungs showed a slight basilar congestion, but were otherwise 
normal in every respect. The heart was unusually small weighing 
but 200: grams, while in structure it was normal. The aorta was 
very small in caliber, the arch barely admitting the tip of the first 
finger. The walls were elastic, smooth, and very thin. In its relaxed 
state the length was 28 cm. from the level of the arch to the iliac 
bifurcation, but the vessel could be stretched an additional 15 cm. 
without rupture of fibers, thus showing its great elasticity. All 
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blood vessels of the body including those of the brain were of very 
small size. 

Other findings were: (1) Mild diffuse cirrhosis of the liver. 
(2) Slight interstitial changes in the kidneys. 


GLANDS OF INTERNAL SECRETION 


I. Pituitary: Appeared normal macroscopically. 

Microscopic: With the exception of a few areas of acute 
tumescence of cells in the acini of the anterior lobe the appearance 
of all structures was quite normal. 

II. Thyroid: The gland was very small in size, and extended 
ringlike about the cartilage, the upper poles of the lobes nearly meet- 
ing posteriorly, and the isthmus being nearly as thick as the lateral 
lobes. The structure of the gland was very firm and fibrous in 
appearance, showing very little colloid. 

Microscopic: The interacinal tissues throughout the gland were 
markedly increased containing a large number of fibroblasts and 
epithelial cells. 

The colloid was reduced to about one-half the average amount 
and the acini varied greatly in size. There were some small irregular 
calcified patches here and there through the gland, and most blood 
vessels exhibited thickened walls and a wide perivascular zone of 
fibrosis. Numerous small pigment deposits from recent hemorrhages 
were a characteristic feature. 

The cells lining the acini were very irregular in size and shape, 
many appearing normal, but others were very small with heavily 
stained lobulated nuclei. 

III. Pancreas: Normal in every respect. 

Microscopic: Both acini and islands were well formed and 
normal in other respects. Interstitial tissues were not remarkable. 

ITV. Adrenals: These glands were equal in size, somewhat 
elongated and very thin; the cortex being not more than one-third 
the average thickness and pale in color. The medulla appeared 
normal in color and was rather narrow in width. 

Microscopic: The zones of the adrenals were notably narrowed, 
particularly was this true of the glomerular zone which was com- 
posed of a very few small acini bearing small fatty degenerated cells. 
The central zone was in early stages of lipoid degeneration, and the 
lower zone was heavily pigmented. ‘Interstitial tissues were not 
increased. The medulla was not abundant but was narrow, in keep- 
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ing with the narrowed cortex, however, there were a few areas of 
round cell infiltration and an occasional terminal hemorrhage from 
ruptured arterioles. 

Two very small accessory adrenal glands were seen in the peri- 
adrenal fascias. 

V. Gonads: The testicles were very small, soft and flabby and 
sections showed an increase in fibrous tissue and a fragility of the 
tubules which broke characteristically near the surface of the organ. 

Microscopic: The stroma was universally increased and fairly 
dense in construction, with an early thickening of the basement mem- 
branes of the tubules. 

There were several layers of Sertoli cells in the tubules, but 
mitotic figures were scarce and spermatids few in number. A very 
few spermatozoa with rounded heads were seen, but in the greater 
number of tubules there was an absence of these organisms. 

The groups of interstitial cells of Leydig were few in number 
and heavily laden with brown pigment. 


CoMMENTS 


Since data regarding the patient’s behavior during childhood and 
adolescence were not obtainable, the history is incomplete, but during 
his stay in the navy there were no peculiarities noted and he was 
considered an excellent sailor until the sudden onset of the psychosis 
which was only twenty-six days before death. When admitted to 
the hospital the picture was that of acute catatonic excitement with 
confusion, violence, grimaces, peculiar mannerisms and self-inflicted 
bruises. ; 

Instances of sudden death from brain swelling (Hirntod) has 
been described several times in neuropsychiatric literature. In one 
of Alzheimer’s cases death occurred in five days, and he considered 
it to be due to acute brain swelling something similar to that occa- 
sionally occurring following concussion of the brain; the brain 
appearing to be too large for the cranial cavity. 

In the well known investigation of Franz Nissl’s as well as that 
of Alzheimer’s, a thorough study was undertaken of the brain, but 
there was no mention made of the morphologic condition of the 
glands of internal secretion. 

Our case of catatonic excitement dying from brain swelling (at 
least no other lethal lesion was revealed at autopsy) and presenting 
the small circulatory system, the atrophied, sclerotic thyroid, the thin 
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sclerotic adrenal cortex and early but definitely typical regressive 
atrophy of the testes, would seem to indicate an intimate relation to 
the precox group in general, as well as demonstrate the similarity of 
the morphologic changes to those seen in cases with more prolonged 
mental disorder of this type. In this connection the case is one of 
the most interesting of the series strongly supporting the conception 
that the small circulatory system and glandular changes are basic 
factors in the precox constitution instead of results of dysfunction 
determined by prolonged mental disorder. 


VI. DISCUSSION 


The case studies in dementia precox presented in this account 
have directed our attention particularly to two outstanding organic 
features, which are apparently as universally present, regardless of 
race, age, size, the presence of chronic visceral disease, the nature of 
terminal lesions or the duration of the psychosis as are the most 
common expressions of behavior from which we make our psy- 
chological interpretations and summaries. Those features are: (1) 
the aplastic circulatory system and (2) disorders of mainly the 
thyroid, adrenal and the gonads, but occasionally involving also the 
pituitary and the mammary glands. 

The small heart has apparently been arrested in its development, 
growing very little beyond the pubescent stage; the valves are normal 
developmentally, usually free from gross lesions, and although 
secondary atrophies from general diseases or compensatory hyper- 
trophies may affect the heart muscle the original insufficiency is 
usually indicated by the aplastic aorta the lumen of which is often 
barely large enough to admit the first finger of the examiner. 

Under normal conditions the heart increases slightly with age, 
but this does not occur appreciably with the constitutionally small 
heart, as it retains its small proportion throughout life. Moreover, 
the majority of these hearts seem to lack the capacity to develop a 
true compensatory hypertrophy, and even after the development of a 
mitral insufficiency there may be very little hypertrophy, the heart 
remaining below the average size. 

Since lesions are rare in the congenitally small heart the records 
of numerous examinations show that it is usually passed by the busy 
pathologist with some comment such as “normal”, “not remark- 
able”, or “no lesions noted”, when attention to the heart weight 
and especially to the size of the aorta would have disclosed the 
abnormality of size. 

Microscopically there is lessened tendency to connective tissue | 
replacement and the muscle fibers with their component cells are 
small in size but normal in arrangement. 

The walls of the congenitally small aorta are always thin, smooth, 
free from lesions, except occasionally in the very aged (when they 
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FicurE XV. Photograph comparing in size a “normal” or “average ” 


aorta (center) 
with two from dementia precox patients. 
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are less extensive than expected) and usually hyperelastic. Since 
also the main branches of the aorta share in the general aplasia and 
divide dichotomously one must suppose that the entire circulatory 
system is in a like condition; in fact, I have proven microscopically 
that this is the case with the capillaries in many of the viscera. 

Microscopically the structures of the walls of the majority of 
dementia precox aortas are unusually dense in arrangement with 
the muscles and connective tissue elements notably narrowed, and 
particularly free from atherosclerotic changes. 

The intima of many of these aortas resembles that of early life in 
that it is rudimentary, containing but few connective tissue cells and 
frequently consists only of an endothelial layer resting on the tunica 
media. 

The media is composed of very dense intricately woven structures, 
the elastic tissue elements of which are abundant and react sharply 
to elastic tissue stains. The elastic tissue is particularly abundant 
in layers beneath the endothelial lining of the vessel thus accounting 
for the great elasticity of the vessel. The difference in the density 
and size of the elastic tissue fibers of these vessels and in those of the 
average and organic types is illustrated in Figure XVIII. 

The above description is not intended to imply that vessels from 
dementia precox cases are never affected by atherosclerotic changes 
since these are occasionally found in various stages. However, the 
great majority are free from diseases and when one is affected the 
extent of the lesions is apt to be limited and the degree mild. 

In the case accounts I have occasionally termed this circulatory 
organization a status lymphaticus constitution but strictly speaking 
this is not always the case, since only part of the classical syndrome 
may be apparent. 

A type of circulatory system answering to the above description 
has been described for years as one of the components of the status 
lymphaticus syndrome, and classical status thymolymphaticus is a 
frequent finding in dementia precox, but the status lymphaticus syn- 
drome is composed of many features which are often absent and not 
at all characteristic of dementia precox. 

Emerson (1914) (36) from his studies on the relation of status 
lymphaticus to mental disorders, came to the conclusion that the » 
diagnosis rests on scantiness or abscence of hair on the face, scanti- 
ness of axillary hair, feminine type of the pubic hair distribution, a 
tendency to narrowness and abnormal length of the thorax, notice- 
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Ragear XVI. Rouen of gross specimens, contrasting aorta 
rom case © paranoid (left) with that from case of dementia 
precox (right). The patients were of the same age, sex d 
weight (250 Ibs.) Seca. 
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Ficure XVII. Photograph contrasting the thin walled, hyperelastic 
dementia precox aorta (right) with that from an organic dis- 
order type (left) showing extreme cardiovascular disease. 


Note the multiple thrombi, the aneurysm above the bifurcation 
and the universally thickened walls. 


B 
Figure XVIII. (a) 


Photomicrographs of transverse sections of aortas A and B. Sections of 
aortas from dementia precox patients. Note the thin walls, dense narrow 
layers free from atherosclerotic changes, and an abundant elastic tissue. 
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able rounding of the thighs and of the upper arm and a markedly 
velvety skin, while heart and arterial changes were not found to occur 
in any convincing percentage nor were genital abnormalities frequent. 

In his one hundred and fourteen cases of psychoneuroses, approxi- 
mately twenty-four per cent were of the status type, while among 
one hundred and nineteen surgical cases only thirteen per cent were 
of this make-up, but among alcoholics status lymphaticus was twenty- 


c 


C. Section of typical dementia precox aorta to be compared 
with D. 


two per cent or four times greater than found in the general wards. 
As a result of these studies he concluded that this constitution plays 
a role in the psychoneuroses, and that the syndrome is based on 
endocrine imbalance. 

Davis (37) has also pointed out some of the relations between 
the status lymphaticus constitution and the war neuroses. 

At this point I must remark that the classical status lymphaticus 
syndrome characterized by undue slenderness of the long bones, 


108 CONSTITUTIONAL FACTORS IN DEMENTIA PRECOX 


widening of the pelvis, hyperplasias of the lymph glands, persistent 
thymus, enlarged spleen, anomalies of the reproductive organs, fem- 
inine hair distribution in males, etc., in combination with the small 
circulatory system, has not been of significant frequence in our patho- 
logic service; however, in addition to our practically constant finding, 
i:e., the small circulatory system, we have found an associated hyper- 
plasia of the lymphatic system, with notable increase in inguinal, 


Figure XVIII.- (b) 


‘ 


D. Section characteristic of “average” and organic types. 
Note the larger muscle and connective tissue fibers and the 
thick walls—too wide to include all layers in the photo- 
graph which was taken at the same distance and under 
identical conditions as A and B [Fig. XVIII (a)] and C. 


tonsillar and pharyngeal lymph tissue and overdevelopment of the 
lymph nodes of the mediastinum and of the intestinal tract, but a 
notably enlarged spleen or a persistent thymus have been of rare 
occurrence and cannot be considered as characteristic of the dementia 
precox constitution. Therefore one may state that certain features 
of the status lymphaticus syndrome, i.e., aplastic circulatory system 
and hyperplastic lymphatic system, are features of the dementia 
precox make-up, while the remainder of the status features are only 
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incidental to this group, but taken as a whole are far more frequently 
found in psychotic individuals than among the general hospital 
patients. 

An explanation of the organic constitution may be offered, if we 
can accept the “ growing point” theory which holds that there are 
two primary axial points in the early formation of an organism, i.e., 
positions from which cells and daughter cells extend, and developing 
from these central axial points are formed other secondary or lateral 
growing points that produce the anlages of the limbs and internal 
organs (38). This theory is accepted by biologists to hold for plants 
and lower organisms, and probably a similar primary condition is 
present in the higher animals with axial growing points in the 
pituitary region (superior) and sacral region (inferior) from which 
lateral growing points extend to produce the limbs and internal 
organs. The pattern of these growing points for the different spe- 
cies is undoubtedly inherited. Abnormalities form from a splitting 
or cleavage in a growing point, and when it is an axial point there is 
produced the teratoid monster with duplicate heads and trunks, etc., 
when one of the secondary growing points, there are produced limbs 
or organs. We know that many of these results of abnormal cleav- 
age are called mutations and are inherited, according to Mendelian 
ratios, for example, polydactylism. 

In the plant the primary growing points are active throughout its 
existence, whereas in animals they cease to function as such when 
the anlages of the brain and the nervous system have been developed 
(if for some reason they do not cease to function, the tissue is forced 
through the roof of the mouth, forming a teratoma, or if the inferior, 
a sacral teratoma (congenital) is produced). 

If the secondary growing points escape abnormal cleavage, thus 
producing duplicate organs (and they of course usually do escape), 
they develop the anlage of the limbs and organs, which vary in size 
according to the amount of original “ vital” or chemical energy 
released, and evidently an organ cannot develop beyond the original 
possibilities of the anlagen, which explains the state termed aplasia 
or arrest in development, which, after all, is not an arrest 1n, but the 
extent of development, that is, the organ is normal in shape and 
fully developed according to its possibilities, but with its functional 
capacity lowered in keeping with the size. Certainly there is proof 
enough from biological investigation that cellular potentialities are 
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inherited, for this one need go no farther than Morgan’s studies on 
heredity in the fruit fly (Drosophila amphylopla). 

The hereditary factors in hemophilia and familial muscular 
atrophy, as well as those of the dementia precox constitution, lie 
somewhere in the potentialities of these secondary growing points. 

Because of the very high percentage of tuberculosis in dementia 
precox it has often been stated that the mental disorder was one of 
the predisposing causes of this disease; in fact, this was the opinion 
of Kahlbaum with regard to catatonia. He believed that the tension 
or passive resistance of the muscles of the thorax was the predispos- 
ing factor; he mentioned the loss of weight, sweats and drowsiness 
with headache occurring in these cases. Kraepelin considered the 
prolonged confinement of the patient to be the predisposing cause. 

These original conceptions have initiated considerable research 
and thought regarding these two associated conditions. Silk (39), 
in summing up the psychology of the tuberculous patient and the 
relationship of tuberculosis to insanity, states that tuberculosis is not 
a direct cause of insanity, although in some cases it may act as the 
proverbial last straw, that there is no special form of insanity pecu- 
liar to tuberculosis, and that dementia precox, by lowering the vital- 
ity of the individual, is the most frequent indirect cause of pulmonary 
tuberculosis among the insane. 

In most instances of tuberculosis the bacillus probably enters the 
hylus of the lung and passes along the peribronchial lymph channels 
to the periphery, and on account of the more sluggish lymph stream 
in the apices here produces its classical picture. In other words, 
lymphostasis favors the deposit of the tubercle bacilli (40). 

My own conception of the process is that in most instances of 
dementia precox constitution there is an aplastic or small circulatory 
system, and that the lymphatic system, in order to account for inter- 
cellular spaces, must be large and wide. Since the widening of the 
bed of any stream produces slowing of the current, we have here 
perfect predisposing possibilities for the growth and advance of the 
lesions of tuberculosis without resorting to theories concerning pro- 
longed confinement and lowered resistance, which factors also feature 
in other mental disorders not so often involved. with tuberculosis. 

Immunologists and serologists might also find some interesting 
problems in a comparative study of the body fluids of the tuberculous 
mentally disordered with those having either disease by itself, 

During the past few years a few investigations into the minute 
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structure of the ductless glands from psychopathological individuals 
have been attempted, and some of these have tried to show a relation 
between this microanatomy and the type of mental dysfuncton seen 
in the psychoses. . 

Gonads: Lately a limited number of studies by various workers 
have been carried out on the connections between the dementia precox 
state and the organization of the gonadal system. Mott (1919) 
(41-42) was one of the pioneer investigators. He worked out the 
morbid changes in the testes in 100 cases and found a marked devia- 
tion from the normal in two groups of cases: (1) dementia precox 
and (2) general paresis; also some peculiarities were discovered in 
congenital imbecility with epilepsy, and in seniles, as would be 
expected. The testes of other fatal asylum cases, such as manic- 
depressive insanity, epileptic psychoses, Korsakoffs, and paranoia, 
did not exhibit a marked departure from the normal. 

Since Mott’s original report, he and his coworkers have verified 
and enlarged upon the knowledge of these structures (43). Mat- 
sumato (1920) (44) examined histologically the reproductive organs 
of twenty cases of dementia precox, which material seemed to demon- 
strate that the earlier the symptoms and the longer their duration 
before death the more pronounced were the histologic changes. He 
was able to arrange the findings into three rather definite stages of 
“regressive atrophy ”. 

The “ first stage ”’ was described as characterized by a few tubules 
showing such morbid changes as diminution in size, fewer sper- 
matogenic cells and those showing lessened nuclear mitosis, absence 
of spermatids and spermatozoa, Sertoli cells resting distinctly on the 
basement membranes, lipoid granules in both Sertoli and interstitial 
cells, and an increase in interstitial tissue about the atrophied tubules. 
- The “second stage” showed involvement of a greater number of 
Sertoli cells and degenerative changes in the heads of the few 
remaining spermatozoa, which were irregular in shape. 

The greater number of cases were in the “third stage”, which 
exhibited more pronounced thickening of the basement membranes 
of the tubules, which contained several layers of flattened nucleated 
cells, complete arrest of spermatogenesis, fatty degenerations, and a 
scarcity of cells of Leydig. Although in some cases the testes were 
large, as a whole they were filled with proliferative connective tissue 
and exhibited complete regressive atrophy of the spermatogenic cells. 

These findings led him to formulate the theory of biochemical 
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changes of nuclear origin in the reproductive organs and in the ner- 
vous system, dependent on an inborn defect of nuclear durability ; 
and that a defect in the germ cells may lead to an imbalance of the 
endocrine functions resulting in nutritional imbalance in the neurones, 
thus producing hypofunction and disintegration. . 

Mott believes that regressive testicular atrophy of adolescence is 
a provision of nature to prevent the continuation of a degenerate 
stock by interference with the development of the most vital tissue, 
since cases dying before puberty of chronic diseases, for example, 
tuberculosis and congenital syphilis, show complete arrest of 
development of the seminiferous tubules. 

Apparently the testicles in the dementia precox individual cease 
growing about the age of puberty or soon after, thus allowing suffi- 
cient time for secondary sexual characteristics to develop, although 
these are not always fully determined. Pezard (45), in experiment- 
ing on the gonads of fowls, found that as little as one thirtieth of the 
testicular tissue left in the body still allows for the development of 
secondary sexual characteristics. This is formulated into a Law of 
Minimum Efficacy, and the effect follows the All or None Law as 
soon as the functional threshold is passed, whatever may be the mass 
of the active gland, the cock takes on its secondary characteristics. 

In my group of cases all those testes examined during the eight 
months period of investigation at the post mortem table, as well as 
many previously and subsequently examined specimens, showed 
degrees of atrophy corresponding, generally speaking, to the three 
stages mentioned by the authors quoted above. Sixteen of the nine- 
teen males examined in my group exhibited palpable gross changes 
in the testes in the forms of atrophy and general flaccidity, and ten 
of the eighteen pairs of testes examined microscopically showed 
complete absence of spermatozoa, while the remaining eight were in 
earlier stages of regressive atrophy. 

No correspondence was found between the degree of regressive 
atrophy of the testes and the deviation of the mental symptoms, since 
- some of the most profound changes were in the organs from those 
with psychoses of short duration (two to five years), and earlier 
stages were often found in those of longer duration (seven to twelve 
years); moreover, the age of the patient or the incidence of 
tuberculosis were apparently not influential factors of significance. 

The frequency of cyanosis of the extremities and other clinical 
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circulatory defects in dementia precox patients may in a measure 
depend upon insufficiency of the genital glands. 

Maranon (46) is convinced that the vasomotor disturbances 
inducing acrocyanosis are traceable to insufficiency of the gonads. 
As he describes it, the “ hypogenital” hand is congested, cyanotic, 
clammy, sometimes puffy and doughy, and often with spotted nails. 
This condition is particularly frequent in females, and may be seen 
at any age between puberty and maturity, and is frequently seen at 
the menopause. When present it.should always suggest a deficiency 
in genital functions, although deficiency in other endocrine glands 
may be associated. 

Adrenals: In connection with the study of the psychoses, these 
glands have not heretofore received the attention due them, since they 
are easily influenced by toxins and play a réle in such a large number 
of developmental, metabolic and general functional activities. 

Some years ago Cannon demonstrated that fear, pain, and rage, 
and probably worry, act almost as do toxins in disturbing the adrenal 
glands; so in mental disorders adrenal dysfunction should be one 
of the most frequent endocrine disorders, and there is considerable 
clinical evidence that this is true. Notwithstanding the importance 
of the medullary portion of the glands, our attention and remarks 
are concerned principally with the cortical substance which develop- 
mentally is derived from the same embryologic anlage giving rise to 
the gonads. 

There is not a little evidence to indicate that one function of the 
adrenal cortex, the cells of which are filled with lipoid substance, is 
to furnish this material for the building up of the myelin which goes 
into the formation of a developing nervous system. The fact that 
there is some correspondence in the size of the brain and in the 
amount of adrenal cortex in the animal series, and that diminution 
in the size of the adrenal cortex is seen in ancephalous monsters, lend 
support to this conception. 

The adrenal cortex is considered to have other functions, one of 
which is the storage of lipoid in readiness as occasion demands for 
passage into the blood stream, therefore producing a constant supply 
of lipoid to the reproductive organs, where undoubtedly it constitutes 
the raw material for formative nuclear activity. This functional 
relation of the adrenal cortex and gonads is further indicated by 
certain facts in pathology, namely: (1) Adenoma of the adrenal 
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cortex has been found associated with marked sexual precocity; 
(2) in the old men with large adrenal glands there is found a greater 
liability of possession of active spermatogenesis; (3) in Mott’s four 
male cases of advanced dementia precox with regressive atrophy of 
the testes the adrenal cortex was narrow and the cells contained much 
less lipoid than those from other mental disease types. 

_ I have found pronounced alterations in the adrenal cortex to be 
fully as constant a feature as regressive atrophy of the testes in 
dementia precox ; and it is apparently as important in the final sizing 
up of a case as any other anatomical feature yet discovered. In 
general, the cortex as a whole is thinned out, and pale in color. 
Microscopically the three histologic zones are narrow, the outer one 
(zona glomerulosa) being usually rudimentary with small distorted 
acini, between which the stroma is abundant and sclerotic, blending 
with the thickened fibrous capsule, the middle one (zona fasiculata) 
being characterized by acinal and cellular alterations. 

In my group of twenty-two cases the adrenal glands from fifteen 
were grossly atrophied, and in seven of these the medulla shared 
the atrophy with the cortex. In five cases the glands were considered 
average in size, and in two cases they were larger than the average 
or “normal ”’. 

Microscopically, in eleven cases the cortex exhibited an arrest 
or a regression in development, the layers or zones of acini being 
small and not well differentiated. Premature interstitial changes 
were also prominent in that the normal stroma ramifications derived 
from the enveloping fibrous capsule showed extensive proliferations, 
with widening and multiplication of fibroblasts. Fourteen cases 
exhibited this premature fibrosis and without relation to the presence 
of a chronic physical disease. In eight cases there were well-defined 
patches of glandular hyperplasia and sometimes hypertrophy, and 
among these were some glands showing macroscopic yellowish surface 
elevations of glandular proliferation. 

Histologists and scientific endocrinologists are as yet undecided 
on the question of the so-called compensatory hypertrophies or hyper- 
plasias in glandular structures, since it has not been proven that 
either general or glandular enlargement indicates a corresponding 
increase in function; however, the facts allure one to conjecture 
that these glandular enlargements in the midst of atrophic areas 
represent the attempts on the part of the structure to maintain a 
certain functional level compatible with existence. 
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In six cases minute accessory islands, composed usually of 
adrenal cortex, but occasionally having a central area of medullary 
structure, were found attached to the fibrous capsule of the principal 
glands. To embryologists it is a well-known fact that portions of 
the adrenal anlage occasionally may become separated from the main 
gland and form “accessory adrenals ”, which may migrate or follow 
the genital glands for some distance from the original site; howeve: 
I am not aware of data dealing with the frequency of this occurrence 
but I have neither discovered accessory adrenal glands in over twe 
hundred recently examined cadavers, representing several menta: 
disorders other than dementia precox, nor have the microscopic 
studies disclosed accessory islands of adrenal structure in any 
excepting the six cases of dementia precox mentioned above. 

The fact that accessory adrenal tissues are more abundant in the 
lower animals, and are more frequent in the newborn than in the 
adult, would be of additional importance should further investiga- 
tions prove a relative frequence of their presence in dementia precox 
individuals where profound regression phenomena are the character- 
istics of the psychosis. 

Other adrenal changes noted were those of cell degeneration, 
acute secondary reactions, and terminal hemorrhages, such as might 
be found in routine autopsy work. 

Since the testes show an early regressive atrophy, and the adrenal 
cortices, which are derived from the same embryonic tissue, also 
exhibit characteristic regressive changes, any conclusions must be 
formulated so as to take into account both of these features. 

Thyroid Gland: In this study on dementia precox the thyroid 
gland has been found altered in its connective tissue and colloid 
structures in such a manner as to suggest a functional association 
with the genital glands. The behavior of the thyroid secretion, its 
relation to the emotions and its physiological tumesence during men- 
struation and pregnancy, further implies an interrelation and 
interaction among these glands. 

A review of the illustrations and of the case notes concerning the 
thyroid will demonstrate various degrees of interstitial change in all 
the cases which in most instances may be termed a definite enderosis, 
and since it is universally present, regardless of the presence of an 
associated chronic physical disease, the age of the patient, or the 
duration of the psychosis, one must search for other determining 
factors. 
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Of the twenty-one grossly examined thyroids, one third of the 
number (seven) were recorded as unusually small; nine more were 
smaller than ‘the average size, while but two were thought to be 
enlarged. Microscopically, the enlarged ones exhibited the same type 
of generalized interstitial change found in the others. In addition 
to the generalized enderosis and loss of colloid in these glands, micro- 
scopic study revealed in fifteen cases a tendency in alternating areas 
to epithelial cell proliferations and formation of new distorted acini 
showing great irregularities in size. Here there is often hypertrophy 
of the individual cells over small areas. 

The character and distribution of these alterations do not con- 
form to what have been described for the “ senile type” of thyroid 
gland and primary vascular changes, cysts, calcifications, pigmenta- 
tions from old hemorrhages, and scar formations are rarely seen. 
After examining hundreds of thyroid glands, a large percentage of 
which have been removed from the aged insane at necropsy, I have 
arrived at the conclusion that there is no senile type of thyroid 
atrophy in the mentally disordered as has been described for more 
normal persons. ; 

In the aged mentally disordered, the amount of colloid distribu- 
- tions, interstitial tissue and cellular characteristics apparently fol- 
low no rule whatsoever, and occasionally do not differ from the 
normal, therefore it would seem unwise to think of the dementia 
precox thyroid as affected by premature interstitial changes or to 
term. them senile or presenile in character. 

Concerning the glandular proliferations with various degrees of 
acinal reconstruction in these thyroids, we may remark, as in the 
case of like changes in adrenals, that they possibly represent attempts 
to maintain or reéstablish the normal function, and since the thyroid 
is an accelerator principle of the organism, may modify the behavior 
of the patient. 

Some degree of the above mentioned thyroid picture has been a 
constant finding in the “hebephrenic’”’ and “catatonic”? forms of 
dementia precox, therefore further research should reveal the actual 
role of the gland as an organic component in this most complex of 
mental disorders. 

Pituitary Gland: Of the twenty-two pituitary glands examined 
macroscopically, ten were considered to be of average size, five were 
enlarged, four were atrophied, two were irregular in shape, and one 
was developmentally small. 
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Microscopically, in four glands the acini and cells of the anterior 
lobe were very small, showing an arrest in development, and in six 
additional cases the anterior lobe parenchyma was atrophied and 
displaced by connective tissues, while in seven cases there were areas 
of proliferation of the acinal cells resembling the patchy proliferation 
noted in the thyroid gland. These localized adenomatous responses 
were characterized usually by a strong basophilic staining reaction 
of the cells. 

In the normal or average anterior pituitary lobe the predominat- 
ing cells are acidophilic in staining reaction. This was true for the 
majority of the cases of the group, but there were six instances in 
which the basophilic cells were notably in excess of the others. The 
significance of this observation is not known to the author, but it 
must mean a retardation or other alteration in function. 

Schafer (47) states that when the thyroid is deficient the anterior 
pituitary lobe exhibits deposits of colloid between the cells. In like 
conditions there is also an increase of this substance in the pars 
intermedia; therefore one would expect this to obtain in the pitu- 
itaries of dementia precox cases where histologic studies have proven 
notable deficiencies in the thyroids, but I have not observed a single 
instance of increased “colloid’’ content in the pituitary from a 
dementia precox cadaver; however, there are many interesting find- 
ings in the pituitaries and thyroids from other types of mental dis- 
order (particularly those of the senile states and of general paresis ) 
to be described in the later articles of this series. 

In dementia precox the posterior pituitary lobe may show inter- 
stitial changes general or patchy in distribution. Ten cases of our 
group exhibited one or other of these types of fibrosis, while four 
glands presented a heavy intracellular brown pigmentation. 

Pancreas: Grossly, the pathologic changes were rather numerous, 
but could not be grouped in any way characteristic of the dementia 
precox constitution; in fact, their frequence and distribution resem- 
bled that found in the ordinary routine autopsy work of large 
hospitals. 

Microscopically, a great variety of cellular and interstitial alter- 
ations were noted. In thirteen cases there was either a relative or 
an absolute increase in interstitial tissues, in most instances far in 
excess of that warranted by the age of the subject. However, in 
these cases the effect of chronic diseases cannot be ruled out. 
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Patches of compensatory hyperplasia and hypertrophy of cells were 
seen in severe cases. 
Space will not permit a detailed description of the brain 


Brain: 
Topographic and stratiographic serial exam- 


findings in these cases. 
inations were not made, but careful attention was paid to the character 


of the blood vessels and to the perivascular spaces, and the routine re- 


gional microscopic examinations were carried out. Grossly, the vessels 


XIX. Photomicrograph of a section from a superior frontal 


FIGURE 
convolution of a dementia precox brain showing large perivascular 


spaces (a, a). 


were notably smaller than in the average brain, and microscopically 
the capillaries were of this character, while the perivascular spaces 
were greatly dilated (Figure XIX), and doubtless were develop- 
mentally large. That these specimens individually and as a group 
presented much larger spaces was proven beyond doubt UN com- 
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parison with a large number of brains from various other mental 

and general diseases prepared under identical technical conditions. 
These large perivascular spaces which contain fluid may account 

for the increase in water content reported by Pighini (48), who 


analyzed eight brains from dementia precox patients in different 
phases of the disease. 


FicurE XX. 


‘-rosraphs (Low Power) of testes (to be compared with 
Bre ee roo: III, VII and XIII). 


A. Testicle from case of mesoblastic cerebral syphilis (vascular 
type). Note dense fibrosis, and absence of spermatogenesis 
but no numerical reduction in tubules. 


In support of the conception that circulatory and endocrine 
defects are predominant in dementia precox, one may mention the 
investigations of Monakow (49) and his associates. On the sup- 
position that the choroid plexus of the brain is a true gland, not only 
having to do with the secreting of the cerebrospinal fluid, but neutral- 
izing those toxins harmful to cerebral substance, as epinephrin, 
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thyroglobulin, secretions from the hypophysis, and those from the 
gonads, they consider that morbid alterations in this structure form 
a part of the circle of pathology in schizophrenia. They studied sev- 
eral pathologic brains, comprising cases of schizophrenia, a few 
other types of mental disorder, and some tumors, and a number of 


FIGURE XX. 


Photomicrographs (Low Power) of testes (to be compared with 
Figures III, VII and XIII). 


B. Testicle from case of arteriosclerotic dementia showing small 
areas of complete fibrosis of tubules. 


normal specimens. Twelve schizophrenics were abnormal, the choroid 
plexus showing hyperemia, often with ruptured capillaries, hyaline 
degeneration in the villi, sometimes to complete obliteration, colloid 
masses in the plexus, and amyloid changes in the connective tissues. 
In the other psychoses similar but less intense changes were encoun- 
tered. Thus they feel that the impaired plexus may allow for 
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greater intoxication of the cerebral cortex, producing structural 
changes and typical schizophrenic phenomena. 

In my group of cases the choroid plexus was not carefully studied 
but an assistant will soon report the results on the complete study of 


this structure in several large groups of brains on the mentally 
disordered. : 


FIGURE XX. 


Photomicrographs (Low Power) of testes (to be compared with 
Figures III, VII and XIII). 


C. Testicle from case of senile deterioration (80 years)—tubules 
are large with very little departure from the normal—plenty 
of spermatozoa are present. 


Correlations: Possessed with the circulatory and glandular con- 
stitution described in the preceding pages, the ground is rich for the 
development of psychologic peculiarities, and early in life, before the 
onset of the actual psychosis, these individuals may be roughly 
grouped according to personality responses. Some combinations are 
as follows: (1) “ Shut in” type of personality, with shy, seclusive, 
sensitive, and often stubborn or conceited reactions. They do not 
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tend to participate in pleasures about them, but live in a world of 
fantasies. This “shut in” personality characterizes at least one 
half of all cases of so-called dementia precox, and usually leads to 
deterioration. The evidence of a poorly balanced sexual organization 
is usually available. (2) The lazy, wanderer, hobo types, often with 
tendencies to alcoholism. (3) The docile, conscientious group of 


FicurRE XX. 


Photomicrographs (Low Power of testes (to be compared with 
Figures III, VII and XIII). 


D. Testicle from case of juvenile paresis—large areas of tubules 
are in various stages of fibrotic obliteration. 


individuals, occasionally developing religious or philosophic fanati- 
cism. (4) Transition and mixed states are common, with simple 
paranoic and neurasthenoid colorings. 

Many individuals possessing some combination of the above 
reaction types escape a psychosis by existing in a protected environ- 
ment where it is not necessary to do constructive thinking or to per- 
form physical labor for the purpose of self-support, but upon the 
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emancipation from the parents and home, or the removal of other ° 
protection, the individual having to meet situations necessitating con- 
structive effort, there is an additional strain upon the organs of the 
body, particularly upon the circulatory, glandular, and nervous sys- 
tems. Since the developmental defects in the circulatory system and 
in some of the endocrine glands prevent an adequate response, the 
required additional nutrition and support are not received, and often 
after repeated attempts the organism finds it necessary to regress 
to a level of existence (vegetative) which is in keeping with the 
possibilities of the circulation and endocrine glands (amount of nutri- 
tion available for brain and other organs). The various organs of 
the body usually attain the normal growth and occasionally an excess 
in protected environments or in mental regression states, but any 
prolonged increase in activity produces catabolic changes far in 
excess of the possible anabolism. 

The above may explain the reason for the development of so 
many of these psychoses at puberty or soon after, as at this age 
emancipation, conflicts of instincts, and constructive work are usually 
initiated, and there is an extra demand upon the hormone glands and 
upon the circulatory apparatus which, if inadequate (undeveloped) 
for the task, plays a rdle in the constitutional make-up upon which 
the characteristic mental phenomena may develop according to the 
laws governing psychic mechanisms. 

In contrast with the type of conduct and regression to the auto- 
erotic level of development found in the majority of cases described 
in this account, are the paranoid reactions usually classed as a sub- 
division of dementia precox (“ paranoid dementia precox ”), where 
there is a better preservation of the personality, an interest in the 
outside world, a more natural attitude, more harmony between ideas 
and mood, and less tendency to deterioration. 

The anatomic features of the paranoid developments will be 
described at length in a later publication; here it must suffice to 
remark that the small circulatory system is not a characteristic of 
these cases, but although it is normally developed in size, vascular 
lesions are unusually frequent in occurrence. Also the histologic 
changes in the thyroid, adrenals, gonads, and pituitary differ 
materially from those above described. 


VII. CONCLUSIONS. 


1. In this investigation the term “dementia precox” includes 
only the “ catatonic ” and “‘ hebephrenic’’ symptoms or combinations 
of these. Notable fundamental differences in the constitutional 
make-up in the morbid anatomy, as well as in the clinical features, 
between these and the “ paranoid” type, to be described in another 
communication, warrant the separation, both clinically and anatom- 
ically of these subgroups. 

2. In a group of 4,800 autopsies on cases of mental disease, the 
diagnosis of ‘dementia precox” had been certain clinically in 601 
cases; on which observations were then made regarding the age, 
color, sex, lethal lesions, and the general condition of the circulatory 
system with the weight of the heart. The results of these observa- 
tions may be seen in tables JJ], 1V, VV, and VI. However, generally 
speaking, a small circulatory system was discovered to be characteris- 
tic of the dementia precox group; this constitutional feature being 
independent of age, color, sex, duration of psychosis or associated 
diseases. 

The circulatory system has not only been arrested in develop- 
ment, but lacks the ability to react by a satisfactory compensatory 
hypertrophy when occasion demands, and often remains below the 
average size after developing valvular insufficiencies. Ordinarily, in 
the normal subject the heart under usual conditions gets larger as 
age advances, but this does not occur to any extent with the consti- 
tutionally small heart; it is small. throughout life. 

3. An examination of tables VI and VII will reveal the fact that 
the small heart is not a feature of the other major psychoses, although 
the average heart weight in general paresis is the nearest approach, 
about which more must be said in another communication. Table 
VII shows that the various larger organs of the body, as compared 
with those from the other major psychoses, are not diminished in 
size in keeping with the small size of the heart. With the exception 
of the heart, the organs from all cases of mental disease average 
somewhat below normal in weight, as would be expected from 
secondary atrophy. 

4. Twenty-two additional cases were studied in some detail, and 
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because of the importance of the endocrine glands in growth and 
metabolism, and their influence on emotional reactions, some of the 
more important ones were included in this investigation. 

In general medical literature the thyroid, adrenals, gonads, and 
pituitary are held accountable for certain physical stigmata such as 
muscular atrophies, abnormalities in stature, youthful appearance, 
abnormal hair growth and distribution, etc. Since these are of fre- 
quent occurrence in dementia precox, considerable attention has been 
paid to the glands in this condition. 

The occurrence of mental disorder at puberty, at the menopause, 
or during other periods of stress, when metabolic changes are intense, 
has led many to believe that a functional disturbance of the glands 
of internal secretion during these periods plays a role in the etiology 
of several of these disorders. 

Our case studies in dementia precox have proven that histopatho- 
logic changes in the endocrine glands, particularly in the thyroid, 
adrenals, and gonads, are as universally present as are the character- 
istic mental symptoms in the clinical picture of a case. The various 
aplasias, atrophies, scleroses, and patchy hyperplasias of these glands 
apparently do not depend upon age, duration of psychosis, or the 
incidence of associated physical diseases, and upon careful thorough 
examination of the structures by modern and improyed staining 
methods one must conclude that they have suffered in the course of 
the development of the personality so that their respective functions 
are subsequently, imperfectly, and aberrantly performed. 

5. It is to be regretted that the twenty-two cases summarized in 
the text, representing an eight months’ period, include but one 
female. However, since this part of the investigation was com- 
pleted several dementia precox females have been examined from 
the standpoint of the circulatory system and the histologic character 
of the endocrine glands; and no indication has been found to justify 
any modification of our conclusions. 

6. The suggestion may be offered that it is just this type of 
inherited constitution, the inadequate, underdeveloped circulatory 
system and the deficient “ tissue stuff ” composing some of the endo- 
crine glands, and, allowing for early aplasias, multiple glandular 
scleroses, and dysfunction, which renders an individual in danger of 
developing the ‘“ precox” psychosis at puberty or, if then escaped, 
at some subsequent period of more severe physical, chemical, psychic, 
or social stress. 
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The “precox” constitution, with its deficient defensive forces 
being usually associated with a sluggish lymph stream (lymphatism), 
might also explain the high incidence of tuberculosis in these cases. 

7. The knowledge of the presence of these fundamental organic 
peculiarities composing the soil in which the disordered mental habits 
arise should in no way interfere with the dynamic conceptions of the 
mental disease nor discourage the all important studies on mental 
mechanisms. 

8. The recorded facts in this investigation may invite other and 
perhaps more logical explanations than those attempted by the 
author. However, it is hoped that the observations will stimulate 
more research in this interesting mental disorder and that attempts 
may be made to utilize the available methods and to devise others for 
determining the circulatory and glandular constitution in early life 
(“ prepatient stage’), as well as more thorough studies of the per- 
sonality make-up, in order to enable the selection of a properly 
protected environment, thus reducing as far as possible the exciting 
factors; and perhaps also the institution of psychotherapy and of 
glandular therapy when indicated. It is certain that preventive and 
corrective measures should be instituted early in life, since in many 
cases structural changes in the central nervous system and secondary 
scleroses of the defective endocrine glands tend to form early and 


- indicate permanent damage. 
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TABLE VIII 
GENERAL SUMMARY OF CASES. 


THYROID 
Cause | Weight] , 
Case ; : Great. |___ 
Nationalit; of of 
No. is Death | Heart Vessels ‘ 2 
Gross Micro 
ot Ne JS > ea eee ee eee ee 
I African .|T. B.  |160 gm.|Small Small |Moderate 
sclerosis 
II Filipino T.B. |250 “ |Small Small Extreme- 
ly scle- 
} rotic 
III Danish EB 320 ‘ |Normal |Unusual-|Sclerotic 
ly small 
IV American eB 220 * |Normal os 
V American iB. 1250 “(Small < re 
VI African Pneu- [380 “ 3 Large #2 
monitis 
VII |Scandinavian peelss: t (250) 2 $ r Small ¢* 
VIII |Filipino T. B. 4; 0 ome Ss Unusual- = 
ly small 
IX American Septi- (280 “ ff Average |Slightly 
caemia sclerotic 
X [African Cardio-|380 “| “ — |Unusual-\Marked 


vascu- 


ly small {sclerosis 
lar 
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TABLE VIII 


GENERAL SUMMARY OF CASES 


ADRENAL CorTEXxX 


Micro Gross 


Hypo- |Atro- 
plastic |phied 


Sclerotic |Atro- 
tubercu- |phied 
lous soft 


Sclerotic |Small 
(tubercu-| flabby 
lous) 


Sclerotic |Atro- 
phied 


GONADS PANCREAS Pirurrary 
Remarks 
Micro Gross Micro Gross Micro 
Sclerotic | Atro- Sclerotic |Average |Hyper- |Feminine 
atrophy |phied trophy _ |hair distri- 
of inter- |bution over 
media |body. 
i Average |Acute |Flatten- [Increase | * 
changes |jed of col- 
loid of 
stalk 
ae Large (Slightly |Average |Slight (Chest and 
sclerotic changes |arms heavi- 
ly pigment- 


——— eS ee | 


bibrosed |Hyper-  |Slight 
trophied |changes 


—— J ee EE | 


Case 
No. 
Gross 
I Large 
volume 
II Atro- 
phied 
Ill Large 
volume 
IV Atro- 
phied 
V “ec 
VI oe 


ue ee ff ff | | ns 


VII Average 


5 Atro- 
phied 


Aplastic |Average 


Sclerotie |Atro- 
phied 


“ce 


Average |Average Average |Hypertro- 


lobe en- phy of lym- 
larged phatic 
' system 
Moder- |Acute /|Acute i Increase 
ate changes |changes in baso- 


sclerosis 


Early Small 
sclerosis 


Sclerotic |Average 


system 


a ff 


VIII |Atro- 
phied 

IX Atro- 
phied 

3,4 “cc 


Degener- a 


ations 


Patchy |Average 


hyper- 
plasia 


Selerotic | Atro- 


phied 


General |Feminine 
fibrosis _|type of 
pilosity 


Fibrosed |Tubercu- 
lous 


Sclerotic 


| | | | 


Moder- |Medium |Slightly |Average |Slight | Body of 

ate size sclerotic fibrosis |“ape like” 

sclerosis conforma- 
tion 


Fibrosed |Acutely |Average |Atro- Patchy |Trophic 


swollen phied |[hyper-  |disturb- 
plasia jances of 

skin and 

append- 


ages 


* 
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(TABLE VIII—Continued) 
GENERAL SUMMARY OF CASES. 


THYROID 


Age| Type Vescels 


Gross Micro 


i ee a en a ee ee ee ee 


XI American 45 ;Cata- 
tonic y small {sclerosis 
XII [African ws aS Small a 
XIII |African Bs “st Unusual-| “ 
ly small 
XIV |Austrian a rf Average s 
XV__i|American Not ex- « 
amined 
XVI_ {Filipino zs es Small % 


——— fe ff J ES 4. 


XVII |American Hebe- & Enlarged| “ 
phrenic 
(aleo- 
holic) 

XVIII|American Mixed “ Average ‘“ 
(aleo- 

‘ holic) 

XX.” “ ‘ Diseased! Small i 

XX 2 ‘ Small «“ « 

xe et Hebe- “ “cc ‘“ 
phrenic 

XXII |Filipino Acute & & “ 
catato- 
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TABLE VIIJ—(Continued) 
GENERAL SUMMARY OF CasES 
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ADRENAL CorTEXx 


GONADS PANCREAS PITUITARY 
Case 
No. mak Remarks 
Gross Micro |° Gross Micro Gross Micro Gross | Micro 
XI Average Sclerotic |Average Average |Average ‘Atro- Sclerotic 
size phied 
XII Atro- if Not remjoved Atro- Sclerotic |Acute |Hyper- 
phied phied swelling |plasia 
XIII “S es Atro- Fibrosed |En- Adeno- |Average |Hyper- |Enlarged 
| phied larged _|plasia trophies |lymphaties. 
Tubercu- 
lous 
lympha- 
denitis 
XIV |Average |Degen- es < Atro- Sclerotic Bs 3 
size jerations phied 
XV Atro- Selerotic |Average |Early Atro- Sclerotic a oe infantile 
phied fibrosis j|phied uterus and 
adnexa 
SVE H ‘e Not remjoved Average |Sclerotic |Small Hyper- |Hypertro- 
plasia [phy of 
lymphatic 
system 
XVII |Average eS Small __|Fibrosed ie : Hyper-_ |Increase |Submascu- 
flabby trophied |in baso- {line hair 
philic distribu- 
cells tion 
XVIII ve ie Softened “a Fatty  |Fatty Irregular|Sclerotic | Feminine 
and shape hair dis- 
sclerotic tribution 
XIX = |Atro- yr Atro- ie Atro- Sclerotie |Atro- eid Skin pig- 
phied phied phied phied menta- 
tions 
xXx 6 “e se dona ee ‘vom cy ¥ Increase 
in baso- 
philic 
cells 
xXXI 3, 4s Early + Average |Average |Hyper- |Submyx- 
sclerosis plasias joedema- 
tous physi- 
cal charac- 
teristics 
Oran “ Aginene te Moder- . Ss ss Average 
; ate ; 


sclerosis 


oOo ON 


Leal 


FL. 
12. 


£3. 


14. 


I5. 
16 
“D7 
18, 


19. 
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